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Too Few Mines Are Properly Ventilated 


VENTUBE is supplied in standard lengths 
of 25, 50 and 100 feet and standard di- 
ameters of 8, 12 and 16 inches, with all 
necessary accessories. Sections equipped with 
Braley patent ring couplings can be coupled 
or uncoupled in a few seconds. 


E. I. du Pont de Nemours & Co., Inc. 


Wilmington, Del. 


Branch Offices 
Birmingham Huntington 
Boston New York 
Chicago Pittsburgh 
Denver Scranton 
Duluth Seattle 
San Francisco St. Louis 


Canadian Distributors 
Canadian Explosives Limited 
Montreal, Canada 


OST has been the principal deterrent. Those sys- 
tems which were sufficiently low in cost have not 
been capable of meeting the hard conditions of mining 


work. 


But now, efficient ventilation is economically practical 
for every mine, large or small. The Du Pont Company 
through a century-long development of mining ex- 
plosives has made a thorough study of ventilation 
problems. This study made evident the real need for 
a more efficient and economical material for ventilation 
tubing. 

VENTUBE is the result. VENTUBE is light and 
flexible and it Jasts underground. Our long experience 
in making impervious fabrics has enabled us to perfect 
a tubing fabric which is waterproof and fungus-proof 
and highly resistant to all acid, alkaline and gaseous 
conditions met underground. 


VENTUBE can be quickly run to any part of the 
mine, giving every miner better working conditions. 
VENTUBE is the logical solution to the ventilation 
problem. 


A descriptive booklet will be sent cn request. 
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The Heckscher Building 
New York City 


WARREN & WETMORE 
Architects 
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Architecture — Today and Tomorrow 


HE great buildings ot today, designed in masses which rear rugged, mount- 
ing profiles into the sky, foretell even greater and more massive structures 
for the next half century. Always a close co-ordination of architecture and en- 
gineering, of design and construction, the architecture of the future will 


find architect and engineer working ever more closely together. 


Certainly modern invention—modern engineering skill and organization, 
will prove more than equal to the demands of the architecture of the future. 
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Offices in all Principal Cities of the World 
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Stone & Webster Power Stations 


STONE & WEBSTER have 
designed and built steam 
power stations of all sizes 
and for all classes of ser- 
vice, totalling more than 
a million horse power. Of 
this capacity, half is in sta- 
tions of over 50,000 Kw. 
but in numbers two thirds 
of the stations are of less 
than 10,000 Kw. 


STonE & WEBSTER 


INCORPORATED 
BOSTON NEW YORK 
CHICAGO PITTSBURGH 
SAN FRANCISCO PHILADELPHIA 
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A TYPICAL FIRE ALARM 
CENTRAL OFFICE 


LMOST everyone has seen the red fire- 

alarm boxes on the street corners but 

few realize that back of the box is a Central 

Office that rivals a telephone or power station 

and back of the Central Office is a highly 

specialized and little known branch of engi- 
neering. 

The Buffalo Office illustrated above is a 
typical modern fire-alarm office. It contains 
the Box Line Boards, Gong and Joker Boards, 
Registers and Time Stamps, Storage Battery 
Boards, Automatic Line Tester, Operator’s 
Pedestal, Transmitter and other equipment 
necessary to give Buffalo the fire-alarm service 
which is so essential. 

The Nerve Center of the Fire 
Department 

The safety of an entire city rests many 
times on the successful operation of the fire- 
alarm system. 


As a result fire-alarm engineering has of 
necessity developed a standard of design and 
manufacturing considerably higher than ordi- 
nary commercial work. 


Fire Alarm Headquarters 
for the Country 


Ninety per cent of the Municipa' Fire- 
Alarm Systems of the country have been 
manufactured at the Gamewell Plant within 
an hour’s ride of Technology. Come out some 
afternoon and: we will have one of our engi- 
neers show you the what and how and why of 
fire-alarm signaling. 


A central office book profusely illustrated 
has been prepared which describes in some 
detail the functions of a modern fire-alarm 
central office. A copy will be willingly sent 
on request. 


The Gamewell Fire Alarm Telegraph Company 
Newton Upper Falls, Mass. 
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A REAL CHRISTMAS GIFT 


By THOMAS J. DUFFIELD 


Instructor, Harvard School of Public Health, Member International Health Board, Rockefeller Foundation 


The mere mention of Brittany 
thrills most of us. Immediately 
we visualize or recall familiar scenes: 
Quimper, the old walled island city 
of Concarnau; the beautiful bay of 
Douarnenez; or the fury of the sea 
at the Pointe du Raz. In these pictur- 
esque settings we see again the quaint 
costumes of the women and young 
girls, since the war mostly black, with 
the various kerchiefs, aprons and 
coifs of their respective districts. 
But it is not primarily to stimulate 
those recollections that I mention 
Brittany here, but rather to tell you 
briefly of a wonderful work that has 
been carried on there during the past 
few years. 

On a sand spit projecting out into 
the Manche, which we know as the 
English Channel, difficult of access 
except at low tide, and about a half 
mile to the west of Roscoff, there is a 
large hospital for the treatment of 
children affected with tuberculosis 
of the bones and joints, in fact any 
form of tuberculosis but pulmonary. 

It was a mild May day that I chose 
for my unannounced visit to this 
sanatorium-marin and as we drove 
toward it, I rather shuddered at the 
thought of the horrible wrecks of 
childish forms that I anticipated 
seeing. On arrival, we were cordially 
greeted by the head sister of the nuns 
who have consecrated their lives to 
caring for these sick, and we waited 
while subordinates went to find the 
physician-in-charge who was on his 
rounds. After several minutes he 
came and we started on a tour of 
inspection. 

“Bon jour, Docteur, Bon jour, Mon- 
sieur,”’ was the cheery greeting that 
came from every one of the thirty-two 
girls in the dormitory that we entered. 
All of them, with one exception, were 
i a sitting or half-sitting position, 
making lace or embroidery of one kind 
or another. 





It was hard to believe these girls 
were in anything but the best of 
health. The room was flooded with 
sunshine and their faces, some well 


It is good engineering to try to 
obtain the highest possible returns 
in any project from the time, money, 
and energy expended. Hence it is to 
be considered good engineering prac- 
tice in the field of humanity to con- 
sider means of making every indi- 
vidual capable of living as full and 
complete a life as possible. 

Of all the blessings of life there is 
probably none more valuable than 
that of sound health. While a strong 
mind may accomplish wonders despite 
the obstacles and hindrances imposed 
by poor health, there can be no doubt 
that a mind relieved of the incon- 
veniences incident to physical weak- 
nesses can achieve much more. Poor 
Richard, it will be remembered, in his 
remarks on the effects of early retiring 
and rising, places health before wealth 
and wisdom. 

The work done in the fight on tuber- 
culosis has an appeal beyond the 
sentimental one of bringing happiness 
to fellow human beings. It is sound 
engineering and that the results 
obtained are indeed commensurate 
with the expenditure is clearly evident 
from this article. 


browned, shone with the glow that we 
usually attribute to health. 

I was interested in the one excep- 
tion. This girl lay flat on her cot, 
moving nothing but her hands and 


arms. Her body was in a plaster 
cast and had been so for months in 
an effort to correct a spinal curvature. 
But in her hands she held a large 
mirror, which, turned at the proper 
angle, permitted her to see every- 
thing in the room. She followed our 
movements closely and her “Au Revoir, 
Messieurs”’ rang out with the others 
as we left. 

We visited spacious kitchens, where 
strict cleanliness prevailed despite the 
fact that lunch was being prepared 
for twelve hundred, and passed on to 
one of the boys’ dormitories. It was 
absolutely empty — no boys, no beds! 
The boys were on the beach. Each 
bed is so built that it is very easily 
mounted on rollers, and when the 
weather is fine the larger boys who 
are in suitable physical condition help 
the bed-ridden ones to get down to 
the beach where the beds are arranged 
in rows along a concrete promenade. 
If the sun is too hot an awning is 
provided for protection. The children 
who can do so play all day in the sun 
on the beach and it is wonderful to 
see the effect that rest, good food, 
and play in the sunshine and fresh air 
combined with suitable surgical treat- 
ment has on these children. 

And so our visit continued with one 
building after another — all immacu- 
late. A cheery chorus greeted us 
everywhere we went and a smile lighted 


each face. My dark anticipations 
(Continued on page 186) 
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The Institute is a Massachusetts 
Corporation. Its charter was granted 
by Act of the Legislature in 1861, 
for the purpose of “instituting and 
maintaining a Society of Arts, a 
Museum of Arts, and a School of 
Industrial Science, and aiding gener- 
ally the advancement, development 
and practical application of science in 
connection with Arts, Agriculture, 
Manufactures, and Commerce.”” The 
development of the Institute has been 
naturally along the lines of the last 
two purposes named and they remain 
today the principal “business” of 
Technology. 

The power to confer degrees appro- 
priate to the several courses of study 
pursued came seven years later just 
before the first graduating class had 
completed its four years of work. 

The organization of the Institute 
is similar to that of most business 
corporations. Its Board of Directors 
or “Corporation,” as it is known, 
consists of thirty-five members elected 
for life, and fifteen elected for five- 
year terms. They are responsible for 
the carrying out of the purposes for 
which the Institute was founded. 
As is customary, they appoint an 
Executive Committee consisting of 
five of their members. 

This Executive Committee has 
charge of the buildings and property, 
has control over the Faculty and has 
the “general administration and super- 
intendence of all matters relating to 
the Institute.”’ 

In turn, the Executive Committee 
appoints the President, ‘Treasurer, 
officers of instruction and all other 
persons employed in the Institute, 
fixes their salaries and prescribes their 
duties. 

Again, like any business corporation, 
this Committee delegates the actual 
execution of its plans to its appointees, 
the President and Treasurer. 

The President presides at meetings 
of both Corporation and Executive 
Committee (of which both he and the 
Treasurer are members ex-officiis) and 
also over the Faculty. He is designated 
as the general executive and adminis- 
tration officer of the Institute. 

The Treasurer is named as the 
financial agent of the Institute, and is 
charged with its Business Adminis- 
tration. The By-Laws require that 
he shall pay all salaries and other 
charges, borrow money when author- 
ized, keep accurate accounts of receipts 
and expenditures and render a com- 
plete account of the financial condi- 
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THE BUSINESS ADMINISTRATION OF THE INSTITUTE 


By HORACE S. FORD 


Bursar, Massachusetts Institute of Technology 


tion of the Institute annually or 
oftener. 

Mr. Trevor Arnett of the General 
Education Board in his interesting book 
“College and University Finance” 
states the need of sound business 
administration in Colleges, as follows: 

“The modern college with its rapidly 
growing endowments, its largely 
increased investment in buildings and 
equipment, and its more and more 
complicated business problems cannot 


TWENTY YEARS OF FINANCIAL 
GROWTH 


1902 1922 
The Plant $1,650,000 $11,400,000 
The Endowment.... 1,900,000 15,780,000 
The Net Operating Income 
From Students ... $280,000 $1,101,000 
From Investments 75,000 628,000 
From Other Sources 48,000 95,000 


Total............ $403,000 $1,824,000 


The Net Operating Expense 
Teachers’ Salaries $229,000 $837,000 
Dept. Expenses. . . 40,000 163,000 
Administrative and 
General Expenses. 260,000 
Plant Operation. . . 424,000 
140,000 


All Other 
$409,000 $1,824,000 


66,000 
49,000 
25,000 





be efficiently conducted, unless its 
staff includes someone versed in sound 
business principles. The officer in 
question must understand how to 
superintend the investment of funds, 
how to account for them, how to 
make and operate a budget, which 
will tend to keep expenditures within 
the limits of income, how to prepare a 
balance sheet which will show, fully 
and clearly, the financial status of the 
institution, and finally he must realize 
that college operation differs from 
the operation of a commercial or 
manufacturing concern. The larger 
colleges have not hesitated to incur 
the expense involved in maintaining 
an efficient financial department, real- 
izing that it is the wisest thing to do, 
but as a matter of fact, it is perhaps 
even more important that the smaller 
college, with its limited resources, 
should be conducted upon the most 
efficient basis possible.”’ 

That the Institute has had to deal 
with a great expansion in _ plant, 
equipment and funds and since the 
war with a great increase in the 
student body is well understood by all. 

That the Institute has had succes- 
sively in the office of Treasurer men 
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who have not only been “versed in 
sound business principles” but who 
have also given most generously of 
their valuable time and ripe experience 
to its service (for the Treasurer receives 
no salary) is perhaps taken for granted 
but not fully appreciated. 

And most of us have forgotten 
how often, in the early days of Tech, 
the making good of an operating 
deficit fell not only on the shoulders, 
but even on the private purse of the 
Treasurer. 

The Treasurer maintains no office 
as such on the grounds or elsewhere. 
He is represented as far as financial 
administration is concerned by the 
Bursar and in the physical operation 
of the plant by the Superintendent of 
Buildings and Power. 

Unlike a business corporation, the 
necessary capital for the buildings 
and equipment of an_ educational 
institution such as ours comes entirely 
by bequest or donation; also, its grow- 
ing endowment funds are derived from 
the same source. 

The entire educational plant at 
Technology stands on the books at 
$11,000,000, the 


present at over 
“ndowment Funds in excess’ of 
$15,000,000. This latter amount is 


variously invested, as a glance at the 
annual report will show, and these 
investments call for continual atten- 
tion on the part of the Treasurer. In 
this duty he is advised by a Finance 
Committee consisting of five members 
of the Corporation, all of whom have 
had long experience in investment 
matters and are in close touch with 
business conditions generally. 

It is interesting to compare invest- 
ment lists of twenty years ago with 
those of the present, not from the 
point of view of size but of character. 
Such a list a generation ago would be 
almost certain to consist for the 
most part of railroad bonds. It was 
the high point in the career of the 
steam railways and an automobile 
on the street was something to stare 
at. A few public utilities, a few 
municipals, some old reliable New 
England mill stocks, a trace only of 
other industrials and a moderate 
amount of real estate mortgages made 
up the balance. But the long-term 
railroad bond was dominant, and 
was held in highest regard by Trustees 
of that day. 

With this in mind, let us consider 
the Institute’s general investments of 
June, 1922, classified as follows: 
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Government and Municipals, 

OS SSR eS ee es eee 20% 
Industrials, stocks and bonds... 138% 
Public Utilities, stocks and bonds 23% 
Railroads, stocks and bonds.... 28% 
Real Estate, stocks, bonds and 

Ser 14% 
Miscellaneous, .... 22.6 e cee 2% 

The railroad securities still lead, but 
the day of their majority is apparently 
over. 

With the exception of a few funds 
which under the terms of their gift 
require that they shall be separately 
invested, all Endowment Funds at 
Massachusetts Institute of Technology 
share pro rata the income of the whole 
group of general investments as shown 
in the annual report. Last year their 
rate of income was 4.62 per cent. 

In spite of the greatest care in the 
selection of investments, there is 
always possible a default of interest 
or a passed dividend. This ordinarily 
would have but little effect on the 
income of funds which share the in- 
come from general investments aggre- 
gating several millions, because it 
would represent so small a percentage 
of the whole, but it might greatly de- 
crease the income of a fund whose 
investments are required to be kept 
separate, and of which it constituted 
a fourth or fifth, for instance, of the 
total income expected. 

Hence it is that trustees of educa- 
tional and other similar institutions, 
which are the recipients of sums for 
endowment purposes, do not welcome 
in the same degree gifts which are so 
circumscribed either as to their invest- 
ment provisions or to their ultimate 
usefulness as compared with those 
that permit the safest conditions of 
investment, the greatest assurance of 
unimpaired income, and the proba- 
bility of applying this income in the 
manner best calculated to meet the 
wishes of the donor as well as being 
satisfactory to the beneficiary. 

A glance through the investment 
list will disclose the fact that the 
securities are much further diversified 
than the classification given above. 
Geographically, for instance, they 
practically cover the United States. 
A local period of depression in any 
section of the country would not 
seriously affect the list. Also they 
run over in no inconsiderable amount 
into the territory of our prosperous 
northern neighbor. If, as the late 
i Morgan said, no one could be a 
~ bear” on United States and win, is 
it not also true of Canada with whom 
we have lived at peace for over one 
hundred years? 


But the list practically stops at 
the water’s edge. E uropean securities 
and those of other countries are not 
just at present sufficiently stabilized 
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to render them attractive to trustees. 

Then again, note the varying maturi- 
ties of the bond issues. It is no mere 
chance that the spread is fairly even 
from 1922 to say 1960. (Far away 
1997 and 2014 are found on the list.) 

One cannot forecast when addi- 
tional building or equipment require- 
ments will call for the use of funds 
which were given for that ultimate 
purpose, but from which the Institute 
enjoys a very welcome income in the 
interim. And frequently those needs 















THE TECHNOLOGY SERIES 


Loyalty to one’s Alma Mater is prima- 
rily dependent upon a familiarity with 
one’s Alma Mater and its buildings, sur- 
roundings, projects, and ideals. Unfor- 
tunately the great majority of Technology’s 
Alumni have not had the opportunity of 
attending the new Institute and many have 
not even seen its new home. To remedy 
this situation as much as possible THE 
TECH ENGINEERING NEWS is 
publishing a series of nine articles on 
Technology as it is today. This article is 
the third of the series which as a whole 
includes 


THE TECHNOLOGY BUILDINGS 

. October 

F. Ab W ’hiting, Editor, Stone & Webster 
Journal. 

THE GROUNDS AND THEIR DE- 
VELOPMENT ............November 
H. J. Carlson, President Alumni Asso- 
ciation. 

THE BUSINESS ADMINISTRATION 
OF THE INSTITUTE. .. .. December 
H.S. Ford, Bursar. 

THE POWER SYSTEM OF THE 
INSTITUTE . ..... January 
A. S. Smith, Superintendent of Build- 
ings and Power. 

THE ENGINEERING LABORATO- 
RIES ... February 
Prof. E. F. ‘Miller, Head of ‘Department 
of Mechanical Engineering. 

THE MINING AND GEOLOGICAL 
LABORATORIES .......... March 
Prof. C. E. Locke, Associate Professor 
of Mining Engineering. 

THE CHEMICAL AND PHYSICAL 
LABORATORIES . ...- April 
Prof. H. P. Talbot, Dean, Former Head 
of Department of Chemistry. 

RESEARCH AT THE INSTITUTE 
asa .. May 
Prof. H. M. “Goodwin, Professor of 
Electrochemistry. 

PLANS FOR THE FUTURE... .June 

To be announced. 




























come at a time when to sell securities 
at the market to provide cash would 
mean a heavy loss. 

And with all this spreading of the 
risk note again that, with very few 
exceptions, the securities of any one 
corporation do not exceed $200,000 
or about one seventy-fifth of the 
total amount. 

Undoubtedly some reader will ask 
at this point why the Finance Com- 
mittee recommended the purchase of 
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certain small and almost unknown 
items that appear in the investments. 
The answer to this is, they didn’t. 
They are more likely to be trying to 
dispose of them. These items were 
included with the better ones in 
some bequest and are set up at the 
market or a nominal value. 

It is a rare estate that does not 
contain a few stocks or bonds which 
for sentimental or other reasons were 
acquired by the original owner, but 
which would not appear to advantage 
before an investment committee. And 
it is also true that deep down in the 
vaults where the Institute’s securities 
are kept (but not on its books) are a 
few certificates of the type that 
Mark Twain tells about in the boom 
days of the Nevada silver mines. 
These are wonderful examples of 
engravers’ art and would make excel- 
lent wall paper. 

The Endowment Funds are divided 
into two groups, those for general 
and those for designated purposes. 
The Funds for General Purposes are 
further defined as restricted or unre- 
stricted. In the one case the principal 
of the fund is required to be held 
intact, the income only being avail- 
able. In the other, both principal 
and income are at the disposal of the 
Executive Committee for such applica- 
tion as they deem best. 

The Funds for Designated Purposes 
are classified as follows: Funds 
for salaries, libraries, departments, 
research, fellowship, scholarships, 
prizes and relief. Although these head- 
ings indicate the application of the 
income, they are variously restricted 
according to the inclination of the 
donor. 

Of the total income of all these 
funds in 1921-22, $704,000 — $530,000 
was for the general purposes of the 
Institute, $58,000 was used for salaries 
and departmental needs, $39,500 was 
awarded to undergraduates and 
$11,500 to graduate study. 

The Institute is operated on the 
Budget System. The preparation of 
this annual budget covering the year’s 
operations is easily the most interest- 
ing feature of its Business Adminis- 
tration. Heads of Departments may 
take exception to this statement, 
possibly suggesting the substitution 
of “irritating” for “interesting.” 

But the fact is more attention 
has been and is being given to this 
work each year in constant endeavor 
to see that the Institute lives within 
its income. 

It invo'ves, first, a careful estimate 
of the income expected for the year, 
and, second, an equally careful allot- 
ment of this income to the variously 
classified expenditures that must be 


met. 
(Continued on page 182) 





The Majestic, the largest ship in the 
world, was docked in the Navy Dry 
Dock in South Boston on Thursday, 
November 16. It is interesting to 
note that the dimensions of ships 
have increased so rapidly during the 
past few years that the Boston dock 
is the only one on the Atlantic sea- 
board which is capable of handling a 
vessel of this size, and yet whenever 
a new dry dock is built, it is said that 
it will be large enough to handle ships 
of a size which will not be reached for 
many years. This struggle for suprem- 
acy between the ship builders and the 
dock builders is very similar to the 
naval rivalry between the gun makers 
and the armor platers, and at present 
the ship-builders seem on the verge of 
defeating the dock builders. 


The keel was laid by 
Blohm and Voss of Ham- 
burg shortly before the 
Great War. During the 
hostilities construction 
was entirely discon- 
tinued, but was resumed 
again after the signing 
of the Peace ‘Treaty 
which required that the 
Bismark, as she was then 
called, be completed by 
Germany under the su- 
pervision of the British 
Government. Upon her 
completion she was re- 
named the Majestic by 
the White Star Line and 
is now being operated 
by them under British 
registry. 

The size of the Majestic is almost 
beyond belief. She is two thousand 
tons heavier than the Leviathan, the 
world’s second largest ship, and is 
about ten thousand tons larger than 
the Olympic. Her over-all length is 
955.75 feet and her length between 
perpendiculars is 915.75 feet, while in 
comparison the Woolworth Building 
is seven hundred and ninety-two feet 
high, and the Washington Monument 
five hundred and fifty feet. She is 
fifty-six thousand tons gross and has 
sixty-four thousand tons displacement. 
Her interior space equals that of eight 
hundred, four-room city apartments 
and she has living quarters for a crew 
of eleven hundred, in addition to forty- 
one hundred passengers. The distance 
from keel to bridge is a hundred and 
two feet, which is about the height of 
a ten-story building, while the dis- 
tance from the tops of the funnels to 
the water is one hundred and forty- 
four feet. The funnels are wide 
enough to admit two railroad trains 
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THE R.M.S. MAJESTIC, THE WORLD’S LARGEST SHIP 


By Special Representative of the Tech Engineering News at the Dry Dock 


passing through abreast. The ship is 
one hundred feet wide and when loaded 
draws thirty-eight and one half feet of 
water. 

There are five steel decks in the 
lower part of the hull, running its full 
length, and subdivided by numerous 
bulkheads, forming a honeycomb of 
compartments, connected by water- 
tight doors which may be operated 
from the bridge. Below all is a double 
bottom of cellular construction and 
great strength. Above the fifth deck 
rise four steel decks for cabins and 
public rooms, occupying the middle 
third of the boat’s length. Seven of 
the nine decks are devoted to the pas- 
sengers. The distinguishing feature of 
five of these decks is a broad central 
foyer unbroken by the stacks from the 
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THE MAJESTIC IN THE SOUTH BOSTON DRY 


boiler room. On the Majestic the 
stacks are divided below the decks and 
brought up the sides of the ship to be 
rejoined at the base of the funnels. 

The power plant drives the ship at 
an average speed of twenty-three 
knots with a maximum speed of 
twenty-six knots or about thirty miles 
an hour, beside providing the heat, 
light, ventilation, and refrigeration for 
the floating city. 

The forty-eight boilers are a single 
ended modified Yarrow water tube 
type fitted with Mumford automatic 
feed regulators, and are designed for 
a working pressure of two hundred 
and sixty-five pounds per square inch, 
with two hundred and twenty thousand 
square feet of heating surface. Under 
favorable conditions, they generate a 
maximum of ninety-one thousand 
horse power. Normally they are 
operated at a pressure of two hundred 
and thirty pounds per square inch at 
about seventeen hundred horse power 
each, delivering saturated steam. 

The furnaces were originally de- 


December, 1922 


signed to burn coal with a total grate 
area of four thousand square feet but 
White-Staten low pressure mechanical 
oil burners are now used. 

Part of the air is supplied to the 
boiler plant by four powerful fans 
drawing preheated air from the turbine 
room through two main air channels of 
forty-five square feet area, and with a 
combined length of one thousand feet. 
The remainder of the air is supplied by 
natural draft from the fire room which 
is under a pressure slightly greater 
than atmospheric. 

The turbine room is ventilated by 
two large electric fans with ventilating 
trunks ending at the foot of the third 
funnel, a hundred and thirty-six feet 
above the commanding platform of the 
turbine room. The fire room is also 
ventilated by a similar 
fan arrangement. 

The engines are Par- 
sons reaction type tur- 
bines built by Blohm 
and Voss. There are four 
sets of forward turbines 
and four of reversing tur- 
bines attached to four 
shafts and driving quad- 
ruple screws. The en- 
gines were rated by the 
builders as capable of 
developing sixty-six thou- 
sand khaft horse power 
at a hundred and eighty 
revolutions, but on the 
ship’s trial trip they de- 
veloped eighty thousand 
horse power at that speed. 

The astern turbines develop thirty-six 
thousand shaft horse power. During 
the trial trip the gauge pressure and 
was two hundred forty pounds per 
square inch, but normally the working 
pressure at the high pressure turbine 
is two hundred and ten pounds of 
steam per square inch. 

The steam line between the boilers 
and the high pressure turbine is about 
three hundred feet long and the pres- 
sure drop between these two points is 
in the neighborhood of twenty pounds 
per square inch. 

Both forward and reversing turbines 
are attached to the same shaft in each 
set. The forward turbines work in 
series when the vessel is at full speed. 
The forward turbines are triple expan- 
sion, double-flow arrangement. The 
inboard port side turbine is high pres- 
sure, the inboard starboard turbine is 
intermediate, and the two-wing tur- 
bines are in parallel and receive the 
exhaust of the intermediate turbine. 
This arrangement of direct-drive tur- 
bines provides for the highest degree 
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of economy possible with this type 
of machinery. 

The low-pressure turbine weighs 
three hundred and seventy-five tons 
and the greatest free length of blade 
in it is two feet. The eight turbines 
weigh, with their shafts, thirty-four 
hundred tons and together they have 
nine hundred thousand blades. The 
reversing turbines are directly con- 
nected to the condensers so as to 
operate in a vacuum while the forward 
turbines are being used. The eight 
turbines are arranged in three water- 





STERN OF THE MAJESTIC 


The arrangement of the four propellers is easily seen. 


tight compartments, having a total 
length of a hundred and twenty-four 
feet. The turbines are lubricated by 
the Weise and Monski forced lubri- 
cating system. The  steam-driven 
reciprocating oil pumps are located 
in the control room. The lubricating 
system requires six thousand gallons 
of lubricating oil, but this oil is used 
over and over again. 

The power is transmitted to the 
propellers by cold rolled steel shafting 
twenty-four inches in diameter, three 
hundred feet long. These shafts are 
built up in sections and are supported 
by ring type thrust bearings. 

The propellors are four bladed, six- 
teen and one-half feet in diameter, 
with a pitch of fourteen feet eleven 
and one-half inches. They have a 
bore of sixteen and one-half inches, 
and weigh eighteen tons apiece. Four 
surface condensers of sixty-six thous- 
and square feet of cooling surface are 
used. The sea water for cooling is 
supplied by large centrifugal pumps, 
equipped with filters, with a collective 
capacity of twenty-two thousand tons 
per hour. The suction and pressure 
pipes are three and one-fourth feet in 
diameter. The Cumberland system for 
neutralizing galvanic action is em- 
ployed to prevent deterioration of the 
tubes. The condensate is used as feed 
water for the boilers. 

The control room contains the main 
control board, and the auxiliaries con- 
nected with the propelling equipment. 
From the control board the operating 
characteristic of the ship can be read 
directly. It contains the throttles of 
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the forward and reverse turbines; 
pressure gauges from the turbine stages 
and boilers; vacuum gauges, telephone, 
telegraph, and speaking tubes. The 
feed water pumps are located and 
controlled here. 

The electrical equipment consists of 
five turbo-generators, directly con- 
nected to Parsons type turbines, rated 
at one hundred and fifteen volts and 
twenty-eight hundred and fifty kilo- 
watts at two thousand revolutions per 
minute, as well as a ,Diesel engine 
connected with a _ ninety-kilowatt 
generator for use in any emergency 
that might put the main generating 
plant out of commission. Emergency 
lighting and power to lower boats are 
assured by the Diesel electric unit 
when all other power on the ship is 
cut off. 

The ship is equipped with two 
carbon dioxide refrigerating plants, 
one for preserving the fresh provisions 
and the other for the refrigerated 
cargo. The former is capable of 
extracting one hundred thousand cal- 
ories per hour and is steam driven. 
The latter is electrically driven and ex- 
tracts sixty thousand calories per hour. 

The oil bunker capacity of eighty- 
two hundred tons is almost enough to 
supply the ship for an entire round 
trip between Southampton and New 
York at the rate of about eight hun- 
dred tons per day normal consumption. 

The force required to run the power 
plant consists of seventy engineers, 
forty-two oilers, forty-eight men in 
the fire room, and four store-keepers. 
It is interesting to note that if the 
boilers were coal fired, the fire-room 
force would have to be three hundred 
and eighty men instead of forty-eight. 
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The operation of placing the Majes- 
tic in dry dock was begun at 7.45 a.m. 
and by ten o’clock the ship was placed 
ready for blocking. The maneuvering 
was prolonged by a fresh west wind 
which put tremendous strain on the 
starboard lines. The ship was drawn 
into position by an electrically oper- 
ated capstan located at the center of 
the land end of the dock. She was 
guided laterally by ten or twelve 
hawsers on each side. 

The purpose of docking the steamer 
was to clean and paint the hull, change 
the propellers, and to inspect and 
repair the propelling machinery: These 
operations were completed in some- 
what less than four days, some five 
hundred men being employed. 

The replacement of the propellers 
was dictated by caution rather than 
by necessity, but it is hoped that the 
new ones will increase her speed. The 
probable service of propellers is about 
two years. The change at this time 
will permit a study to be made of the 
strains in the propellers, thereby locat- 
ing the critical points in the middle. 

so ullii>e- 

New Berth for Leviathan. Chair- 
man Lasker of the United States 
Shipping Board recently requested 
bids to provide adequate docking 
facilities in New York harbor for the 
Leviathan, now under process of 
reconditioning in Newport News and 
soon to be recommissioned. 

It is proposed to remove pier No. 5 
at Hoboken, New Jersey, which was 
partly destroyed by fire last year, 
and convert the entire space between 
piers No. 4 and 6 into one huge berth 
at least 42 feet deep at low water and 
of approximate width of 500 feet. 





VIEW OF THE PORT QUARTER 
The port inboard propeller has been removed. Note the comparative size of the workmen. 








The basis of the usual forms of gear- 
ing is a linear rack of which the teeth 
are made with profiles either involute, 
cycloidal or as desired. In the system 
under discussion, the rack is arranged in 
a plane tangential! to a cylinder. The 
basic gear form of this system is a 
crown wheel, the teeth thereof being 
involute curves in a plain normal to 
the axis of the crown wheel. Their 
profile is the same as that of the rack 
teeth in a plane parallel with the axis, 
the extension on the left representing 
the tangent rack of a similar tooth pro- 
file. The distance of the parallel plane 
from the cylinder axis is the radius of 
the base cylinder used for the genera- 
tion of the involute curves in the plane 
normal to the axis. The rack form of 
tooth extends from the tangent line 
of the tangent rack plane with the 
base cylinder in a direction which is 
normal to the tooth curves in the nor- 
mal plane. The term tangent rack has 
been adopted in order to distinguish 
between this system and the linear 
rack system of gearing from a crown 
wheel and pinion as developed on this 
system. A group of wheels is shown in 
Fig. 1, the various forms being capable 
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TANGENT RACK GEARING 


By MAJOR F. JOHNSTONE TAYLOR 
British Army - 


axes and worm gears whose axis lies in 
the tangent plane, and meshing with 
the crown wheel. Between the limits 
of such a worm on the one hand, and a 
spur whose axis is normal to the tan- 
gent plane on the other, spiral gears 
can be produced. By this method it is 
also possible to produce as many forms 
of gear as are made with the linear 
rack system, and when the involute 
form is adopted for the tangent rack, 
the same elasticity can be obtained for 
tooth propositions and pressure angle 
as is obtained with the linear rack 
gear. 

In the design of this system the por- 
tion of the involute curve chosen is that 
which gives the mean angle of the spiral 
required, 


p=cos-1 F 


where B equals the base circle radius 
and R is any point on the involute 
curve. 

The spiral of tangent bevel gears is 
involute and in action the load com- 
ponent of the torque is applied tan- 
gentially to the base cylinder at any 
position of engagement of the pinion 





FIGURE I 


Showing various forms of gears capable of working together. 


of working with it. It is interesting to 
note that any gear whether cylindrical 
or conical can be meshed with any other 
on this system provided it is conjugate 
to the basis tangent rack crown wheel 
and that the base circle or normal 
pitches are equal. Fig. 2 shows another 
form of gear developed on the tangent 
rack system. It is also possible to pro- 
duce bevel sets with non-intersecting 





teeth with the crown wheel, an action 
which is somewhat similar to that 
between linear involute spur gears 
whose point of contact is on the line of 
action in a plane tangential to the 
base cylinders of the two gears in mesh. 
Such a feature is conducive to quiet 
running, inasmuch as the angular 
velocity is constant, and the load is 
transferred along the spiral as well as 
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down the face of the tooth at a uni- 
form rate. Both sides of the teeth can 
be generated by the passage of the 
cutter because the normal pitch thick- 
ness of the tooth and spacing are con- 
stant, being the same as the base circle 
pitch at any position along the tooth 
spiral. If a section is taken of any 











FIGURE II 


Showing a different form of gear development in the 
tangent rack system. 


crown wheel in the plane the teeth in 
section will have the same profile as 
those of the basis rack. Under these 
conditions a pinion correctly generated 
can be rolled along the face of the 
crown wheel like an ordinary spur 
gear can be rolled along a rack. 


seam «- 


Hudson River Tunnel Shields. 
Recently, the first shield to be used 
in driving the vehicular tunnel under 
the Hudson River between New York 
City and Jersey City, was set up in 
the shaft near the river at Canal 
Street, New York City. There are 
to be six of these shields, each weigh- 
ing nearly 400 tons, fully equipped, 
and measuring 30 feet 4 inches in 
diameter. The six shields cost $750,000 
but the cost will be raised to the 
neighborhood of $1,500,000 by the 
pumps for supplying air pressure, 
laying of tracks, equipping small 
hospitals for workmen’s relief, ete. 

Four shields will be used for driving 
under the river from the New York 
side at an average depth of 65 feet, 
the other two are to be used in driving 
from the pier line to the exits and 
entrances. They are expected to 
advance at about two and one-half 
feet per day through rock and about 
five or six feet per day through mud. 
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MRS. ROBERT HALLOWELL RICHARDS 


By CAROLINE L. HUNT 


Specialist in Food Preparation and Use, United States Department of Agriculture 


Up to the year 1871 all the students 
in the Massachusetts Institute of 
Technology were men. In January of 
that year a woman was admitted as 
a special student in chemistry. On 
the morning of her entrance she had 
an interview with the president, Dr. 
J. G. Runkle, who, having favored her 
admission, was deeply interested in 
her success. He introduced her to the 
only other woman in the building, 
Mrs. E. A. Stinson, assistant in charge 
of the chemical storeroom, and asked 
that arrangements be made for her 
comfort. Later in the day Dr. Runkle 
inquired of Mrs. Stinson how the 
young woman was getting on. “She 
looks rather frail to take such a diffi- 
cult course,” Mrs. Stinson said. “But 
did you notice her eyes?’’ was _ his 
reply. “‘They are steadfast and they 
are courageous. She will not fail.” 

The new student with courage in 
her eyes was Ellen H. Swallow, who 
seven months before had been gradu- 
ated from Vassar College, having 
paid all the expenses, not only of the 
college course, but of preparation for 
it. At the time of her graduation she 
was under appointment to go in the 
autumn to the Argentine Republic to 
teach, but that country was at the 
time in a state of war and late in the 
summer the government was obliged 
to break its contract. 

When the South American plan 
failed Miss Swallow sought to enter 
at once upon advanced scientific study 
for which the teaching was to have 
been but a stepping stone. At that 
time there was no institution in the 
United States open to women which 
gave more advanced work in science 
than Vassar College and she had com- 
pleted all the courses offered there. 
She decided therefore to make appli- 
cation for a position as an apprentice 
in some commercial chemical concern, 
but the establishments to which she 
applied were either unable to take 
her or asked more tuition than she was 
able to pay. With one voice, however, 
she was advised by those with whom 
she corresponded to try the Massa- 
chusetts Institute of Technology, and 
on December 3, 1870, the twenty- 
eighth anniversary of her birth, we 
find the faculty of the Institute con- 
sidering the question of admitting 
“female students” and postponing its 
decision for one week. At its next 


meeting the faculty voted to admit, 
not “female students,” but Ellen H. 
Swallow. 

The months that intervened between 





her entrance and the end of the school 
year were indeed a test of her steadfast- 
ness and her courage. She supported 
herself by tutoring and clerical work, 
prepared her own meals, suffered 
the shock of the death of her father 
by railway accident, and assumed the 
burden of settling his estate and car- 
ing for her mother. All these details 
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may seem too personal to have a place 
in the story of Miss Swallow’s connec- 
tion with the Institute; however, they 
are given here with the thought that 
they may encourage some who are 
making their way against similar 
obstacles. 


The direction which Miss Swallow’s 
studies took was probably deter- 
mined by conditions in the State. In 
the year 1868, Massachusetts had 
established a State Board of Health, 
the first of the kind in the country, 
and had entrusted the work of water 
analysis to Professor W. R. Nichols 
of the Institute. After a short pre- 
liminary piece of work which was 
concerned largely with the working 
out of technical methods Professor 
Nichols was engaged to make a 
thorough study of the relationship 
between sewage disposal and water 
supply, and engaged Miss Swallow as 
his assistant. ‘‘He thus availed him- 
self,” to use Miss Swallow’s own words, 
“of the technical skill of hand gained 
in using instruments of precision 
under the tutelage of Maria Mitchell at 
Vassar.” In his report of this work 
made to the Board in 1874, Professor 
Nichols said: ‘‘ Most of the analytical 
work has been performed by Miss 


Ellen H. Swallow, A.M., under my 
direction. I take pleasure in acknowl- 
edging my indebtedness to her valuable 
assistance and expressing my con- 
fidence in the accuracy of the results 
obtained.” 

This work begun during her student 
days doubtless led to the adoption of 
sanitary chemistry as a life work, and 
one of its immediate results was to 
bring to her many orders for chemical 
analyses, so that she was able to give 
up the miscellaneous activities upon 
which she had been dependent for 
bread and butter. 


In 1873, Miss Swallow received the 
degree of Bachelor of Science from the 
Institute of Technology, becoming its 
first woman graduate. On June 4, 
1875, she was married to Professor H. 
Richards, head of the Department of 
Mining Engineering. 

In 1876, a woman’s laboratory was 
established at the Institute; in 1878 
women were admitted to the Institute 
on equal terms with men; and in 1884 
a laboratory for sanitary chemistry, 
the first of its kind in the world, was 
established with Professor Nichols in 
charge and Mrs. Richards as assist- 
ant. It was also during the year 1884 
that Mrs. Richards was appointed 
instructor in sanitary chemistry, a 
position she held till her death in 1911. 
These dates are significant in con- 
nection with the two lines of work to 
which she devoted her energies — 
chemistry in its application to the 
public health, and the enlargement of 
women’s opportunities for studying 
science. 


For an understanding of the events 
that led to the establishment of the 
woman’s laboratory it is necessary 
to look back to the sixties. During 
that decade the demand for high school 
courses in chemistry grew very rapidly 
in New England. Most of the teachers 
in these schools were women and the 
Lowell Free Lectures given at the 
Institute were the only courses in 
science open to “female students.” 
These lectures which were not accom- 
panied by laboratory work, and which 
were, therefore, very inadequate prep- 
aration for teaching were omitted 
in the year 1872 without previous 
announcement. That year a young 
woman came to Boston expecting to 
take the lectures and her disappoint- 
ment led to the establishment of a 
teachers’ course in chemistry which 
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In these days when the cover page of 
every magazine in the country bears in 
flaming red letters the word “Radio,” 
more conservative people are apt to 
pass them by as but another example 
of the press toadying to the latest 
craze. We are growing a little weary 
of finding so-called radio sets in the 
windows of drug stores, millinery shops 
and ten-cent stores. At this time it 
might not be altogether out of place 
to learn something of a society whose 
interest in radio is not a temporary 
fad but a real interest in the develop- 
ment of an extremely valuable and 
practical science. 

The Radio Society of the Massa- 
chusetts Institute of Technology was 
founded with the avowed purpose of 
providing for its members a means of 
relaxation which would be both profit- 
able and enjoyable. The Society has 
endeavored to provide a place and 
means for the development of ideas 
which would be impractical for the 
average man to carry out a'one. It 
is for this reason that every attempt is 
being made to arouse interest in the 
station itself. The Institute has this 
year recognized the coming import- 
ance of electrical communication as 
a separate field of engineering by 
inaugurating a new course in that 
subject. It has recognized as well 
the important part the radio station 
may play by inviting the Radio 
Society to codperate with the Electrical 
Engineering Department. Whereas 
the course in communications is con- 
fined to a small group, the facilities 
of the Radio Society are at the dis- 
posal of any student at Technology 
regardless of course or class. With 
such a codperation between the depart- 
ment and a large body of Society 
members equipment should be avail- 
able which is far beyond the reach of 
the average amateur. A successful and 
efficient station will redound to the 
credit of Technology as the leading 
engineering college in America. To 
uphold such a name Technology must 
lead in this field as in all others. 


With these general ideas of the 
Radio Society and its work in mind 
Wwe may pass to a more technical 
description of the station itself. Let 
us begin at the top. There is no part 
of a successful radio station of greater 
importance in the production of actual 
results than a well-designed and effi- 
cient antenna system. It is perfectly 
true that signals may be copied from 
antenne consisting of bed-springs, 
fences, trees, and the like. But for 


THE 








THE TECH ENGINEERING NEWS 


M.I.T. RADIO SOCIETY 


BY J. A. STRATTON, ’23 
Massachusetts Institute of Technology 


consistent transmission and reception 
over long distances there is still 
nothing like a good aerial. The 
antenna at station “1X M” is of the 
cage type, particularly suited to con- 
tinuous wave transmission. The cage 
consists of two parts, each fifty feet 
long. The lower part to which the 
lead-in is attached rises at an angle 
of nearly ninety degrees from the 
horizontal and is connected at the 
upper end to the second fifty-foot 
section which continues upward at an 
angle of approximately sixty degrees. 


DIAGRAM OF 
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The upper end of this section is made 
fast to the stack of the power-house. 
The natural period of the complete 
antenna is one hundred and forty-five 
meters. The diameter of the cage is 
quite small and this results in a very 
sharp wave, that is, the energy radi- 
ated is concentrated all in one wave 
and not distributed over a wide range 
of wave lengths. Transmitters operat- 
ing under the latter condition not only 
cause great interference to other sta- 
tions but, as the receiver is in resonance 
for but one wave length, the energy 
radiated at other wave lengths than 
the nominal one is practically wasted 
and the general efficiency of the trans- 
mitter greatly reduced. An energy 
distribution curve of the _ present 
antenna shows a slight “hump” at 
one hundred and two meters. It has 
not yet been ascertained whether this 
is due to a harmonic or to re-radiation 
from some near-by object. This latter 
phenomena is often found in connec- 
tion with high-power commercial sta- 
tions. Near-by metal objects such as 
guys, steel towers, lightning-rods, and 
the like will absorb energy from the 
main antenna and re-radiate it at their 
own natural period. This explains in 
many cases reception of signals from 
long-wave stations on very short wave 
lengths which are not necessarily 
harmonics of the original wave. A 
casual observer might suppose that 
“1 X M” is most fortunate in having 
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so handy such a convenient stack as 
is afforded by the power-house on 
which to support an aerial. On the 
contrary it is most unfortunate that 
the aerial must be erected in such a 
place. The aerial is necessarily not 
only in the immediate vicinity of the 
stack but of numerous buildings, 
metal roofs and wires all of which 
absorb their share of the radiated 
energy. If the antenna could be 
placed in a more isolated position, 
as it is hoped will be done in the not 
too distant future, much more effective 
results could probably be obtained. 

Of equal importance to the aerial 
itself in any radiating system is the 
ground connection. It is almost impos- 
sible to get an efficient ground in the 
rocky soil of this locality and for this 
reason an unearthed counterpoise is 
used. This counterpoise consists sim- 
ply of a number of copper wires 
stretched horizontally beneath the 
antenna and insulated from the ground. 
This method results in a very low 
effective ground resistance. A mini- 
mum of seven and one-half ohms is 
obtained at two hundred and twenty 
meters. 

The transmitter is connected in the 
usual Hartley circuit and is designed 
for four fifty-watt tubes connected in 
parallel. At present the General Elec- 
tric type U. V. 203 tube is being used. 
The filaments are of course lighted by 
alternating current, a small ten-volt 
transformer being used. The plate 
voltage is one thousand volts and the 
plate current when four tubes are in 
circuit is about six hundred milli- 
amperes. The method of rectifying 
the plate current after it has been 
stepped up to a potential of one 
thousand volts is of particular interest. 
For this purpose an ordinary mercury 
are rec tifier i is used such as is commonly 
found in arc-lighting circuits. This 
rectifier is rated at six thousand volts 
and six amperes. It was not possible 
to obtain a rectifier of this type of 
smaller capacity which was still suit- 
able for high voltages. The working 
of the rectifier when passing very 
small currents was found to be greatly 
improved by coating the high potential 
arms with a conductive aluminum 
paint. This tube has been in use now 
for some time and to date has giv en 
no trouble. The transformer supplying 
the potential to the plate circuit is 
operated at sixty cycles from the 
power lines. The current is then 
rectified and filtered so that a smooth 
continuous wave is radiated. By 
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means of a double-throw switch located 
on the control panel the mercury arc 
rectifier may be cut out and the plate 
circuit supplied with a one-thousand- 
volt five-hundred-cycle alternating 
potential from a_ five-hundred-cycle 


transformer. This is the source of 
the five-hundred-cycle interrupted 
continuous wave that has made 


“1X M” famous. This form of inter- 
rupted continuous wave is particularly 
suited for calling and for the handling 
of traffic under conditions of heavy 
static and interference. The wave 
emitted is broader than that of the 
average straight continuous wave sta- 
tion and is very stable. Its disadvan- 
tage lies in the fact that due to these 
same valuable qualities it may cause 
considerable interference to small local 
stations in a congested district. In 
order to codperate to its upmost 
ability with other amateur stations 
in this district the station committee 
has ruled that from midnight to two 
o'clock interrupted continuous wave 
may be used for calling purposes only 
and then only for periods of fifteen 
seconds at a time. After two o’clock 
it may be used for the handling of 
traffic when it is considered necessary. 
With four tubes in circuit the radiation 
is in the neighborhood of nine amperes. 
This value may vary considerably with 
the tuning of the transmitter. The 
radiation is somewhat lower than might 
be expected due to the height of the 
antenna. Previous to the installation 
of the tube set a standard Navy type 
five-hundred-cycle spark transmitter 
was in use. This set was rated at 
one-fourth kilowatt. It is maintained 
now as an auxiliary to be used only 
in cases of emergency. 

The receiver in use at the}present 
time is of the ordinary regenerative 
type with detector and two stages of 
audio-frequency amplification, such as 
is commonly found in amateur stations. 
This receiver is only temporary, how- 
ever. The present position of the 
station is ill-fitted for good reception 
and a great deal of time is being spent 
in the design of a very sensitive 
receiver to replace those now in use. 
The design and construction of such a 
receiver are but one example of the 
work which may be done and the 
opportunities offered to members. In 
spite of difficulties in receiving due to 
the location of the antenna, operators 
on several occasions have copied com- 
plete messages from California amateur 
stations. 

No description of the station equip- 
ment would be complete without 
mention of that portion set aside for 
experimental work. The policy has 
been adopted of tuning the main 
transmitter to best operating condi- 
tions and making this adjustment 


THE TECH ENGINEERING NEWS 


permanent. This assures a_ station 
which is always open for business. 
In the same room, however, is a work- 
table on which any type of circuit 
may be set up and varied according 
to the experimenters’ wishes. Arrange- 
ments are made so that connections 
to power may be made with minimum 
effort. Bus-bars are provided which 
run to the main antenna, counterpoise 
and ground. It may be of interest to 
enumerate the power facilities which 
may be had at the switch-board right 
at hand. There may be found one 
hundred and fifteen volts at sixty 
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watch by notifying the station man- 
ager. The first watch is from five 
o’clock to seven o’clock, during which 
time the station is open to all traffic. 
The next watch is from seven o’clock 
to eleven o'clock. In this period the 
transmitter is shut down to eliminate 
interference with local broadcasting 
programs. This watch is particularly 
suited for beginners to become more 
proficient in code reception. From 
eleven o’clock to three o’clock in the 
morning the transmitter is again in 
use for handling general traffic. Very 
frequently this last operator is relieved 





OPERATING TABLE 


cycles; one hundred and seventy-five 
volts at five hundred cycles; direct 
current from storage batteries. avail- 
able at low potentials for filament 
lighting; “B”’ batteries up to sixty 
volts for receiving tubes and three 
hundred and fifty volts direct current 
for the plate voltage on five watt 
tubes for transmitters. In addition 
there may be had any of the ordinary 
instruments necessary for radio meas- 
urements together with all the accumu- 
lated junk so dear to the heart of the 
amateur and collected through years 
of pursuance of that extremely effec- 
tive policy of “bum, borrow or steal.”’ 

In conforming to its policy of giving 
the most possible to its members the 
Radio Society has kept its station open 
for operation every night since the 
beginning of the school year. The 
evening is divided into watches and 
members may be assigned to any 


AT “1 X M” 


The transmitter with its control panel is at the extreme right. The portable phone set at the 
left of the receiver is used for local traffic. 


by another who continues until day- 
light, as it is during this period that 
the greater part of the long distance 
work is done. All ‘messages received 
are delivered the following morning 
and all traffic received for transmission 
is sent as near to its destination without 
relay as possible. 

There remains to be said only a 
brief word as to the future. A success- 
ful radio station means two things: 
transmission and reception over long 
distances and, above all, consistency. 
The Society deserves congratulations 
for the work it has already done; 
transmission to Hawaii direct on one 
hundred watts; to San Pedro, Cali- 
fornia, on fifteen watts, to Panama 
and to Scotland, all these are wonder- 
ful records. But the factor that is 
necessary to bring radio to the front 
rank in the field of communications is 

(Continued on page 194) 











Annual Convention of Illuminating 
Engineering Society. The sixteenth 
annual convention of the Iluminat- 
ing Engineering Society was _ held 
this year at the New Ocean House, 
Swampscott, Massachusetts, Septem- 
ber 25 to September 28. This society 
includes those who from any view 
are interested in the art or science of 
illumination. In its membership of 
some 1,200 men and women there are 
included representatives of many lines 
of industry such as research men 
and teachers, manufacturers of lamps 
and lighting fixtures, both for gas 
and electric units, manufacturers and 
salesmen of lighting glassware and 
reflectors, operating men from central 
stations, architects, opticians, opthal- 
mologists, etc. The convention at 
Swampscott was attended by over 
325 members and guests. The busi- 
ness sessions of the convention 
occupied four days and the papers 
presented covered many interesting 
subjects relating to both technical and 
commercial phases of the art of 
illumination. Prof. Elihu Thomson 
was the honorary guest of the con- 
vention and spoke in a most interest- 
ing manner at the banquet concerning 
some of his early work on lamps and 
made prophecies as to the future 
of artificial lighting. In addition to 
the formal business, many trips and 
sports were arranged for the members 
and visiting ladies. Throughout the 
convention the New Ocean House 
was decorated with flags and banners 
which were brilliantly illuminated 
every evening. A group of incandes- 
cent searchlights with color screens 
was placed on the roof of the hotel 
and directed toward some of the 
rocky islets that fringe the bay giving 
a peculiarly attractive effect. There 
was also an attractive display of 
fireworks and searchlights every eve- 
ning from the shore in front of the 
hotel and from a United States 
destroyer anchored just off shore. 
Paneled lanterns bearing the emblem 
of the society were hung at many 
places about the grounds and under 
the piazza. A feature of peculiar 
interest was the exhibition of the 
newest and largest member of the 
incandescent lamp family — a Mazda 
lamp consuming 30,000 watts and 
giving about 100,000 c. p. This huge 
lamp mounted under a large reflector 
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was raised on the flagpole in front of 
the hotel and lighted for a short time 
on two of the evenings of the con- 
vention. The power for this lamp was 
supplied from two mobile power plants 
of the type developed by the General 
Electric Company during the war 
for operating army searchlights. The 
illumination from this unit was very 
brilliant and of sufficient intensity 
so that motion pictures were taken of 
the people and surroundings solely 
by its light. On one evening one of 





THE LARGEST INCANDESCENT LAMP MADE 
Moving pictures may be made by the light 
produced by this bulb. 


these lamps was placed beneath the 
waters of the bay and lighted, casting 
a broad zone of illumination through 
the water, attracting many fish to its 
vicinity. 

Combined Sprinkler Heater System 
The Army Base at Boston uses a 
rather unique heating system in the 
Storehouse and Administration Build- 
ing by combining the sprinkler system 
and hot water heating system. By a 
slight modification of the sprinkler 
piping it is possible to use all the 
mains, laterals and risers of the 
sprinkler piping as heating surface 
to supplement the steam heating 
system. The sprinkler heads, instead 
of being screwed into the fittings on 
the laterals, are screwed into the ends 
of a U-shaped pipe branching off at 
right angles to the laterals. These 
branches are in effect “dead ends” 
and the water does not circulate in 
them so that they serve to insulate 
the sprinkler alarm valve from the 
hot water circulating through the 
laterals. 

In each section of the building is a 
heating chamber containing two hot 
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water heaters of the steam tube type 
connected to the two sprinkler risers 
which supply the half sections. The 
steam used in the steam heating 
system passes through the hot water 
heaters in each section and the hot 
water circulates by gravity through 
the sprinkler laterals and heater at 
about 160° F. Expansion of water 
in sprinkler laterals is taken care of 
by water relief valves near the heaters. 
The overflow from the valves dis- 
charges in the return tank and a 
by-pass around the valve supplies the 
make-up water when the water con- 
tracts on cooling. 

The advantages of this system as 
applied to the storehouse are numerous 
and are here enumerated. 

(a) Economy of material. 

(b) Economy of operation. 

(c) Flexibility. 

(d) Central control of heat. 

(e) Reduction of temperature in 
any floor or section to as low as 35° F. 
without danger of freezing the sprinkler 
system. 

As there is not sufficient heating 
surface in the sprinkler system to 
offset the heat losses in severe weather, 
they must be supplemented by addi- 
tional radiators. However, there is 
a distinct saving of material since 
the sprinkler piping serves the two 
purposes of fire protection and heating 
surface, not to mention the advantage 
of eliminating the danger of freezing 
the sprinkler system. It often happens 
in storehouses that a low temperature 
is necessary to prevent loss of weight 
in stock due to evaporation and the 
hot water circulating in the sprinkler 
system eliminates the freezing danger 
and makes the low temperatures 
possible. The ease with which the 
temperature may be controlled in 
various sections of the storehouse 
means much in economy of operation. 
By this system the sprinklers pro- 
vide over, half the total radiation 
surface necessary. 


Electric Motor Growth. The elec- 


trically driven vehicles have improved 


greatly in the last few years. The 
design and the construction of the 
chassis is improving every day. It 
is built of a strong, light steel which 
is produced at a much less cost than 
in the past. The chassis is so con- 
structed that strain and vibration 
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are divided and do not act on one 
point. This lessens the chance of 
breakage. The manner in which 
storage batteries are placed on the 
chassis is the result of years of research, 
having for its aim the best place in 
which to allow the weight to act in 
order to eliminate the danger of 
skidding on slippery pavement. 

There has also been a great improve- 
ment in the battery. It gives more 
miles per cubic foot of battery space 
than was ever before possible. The 
rubber-hardening process for the con- 
struction of cell jars has largely 
eliminated the chance of breakage, 
and the chemical process of impregnat- 
ing wood has made short circuiting 
impossible. The electric truck has 
a great advantage over other com- 
mercial vehicles for city use because 
it has a longer life and it is under 
instant control. 


Steinmetz’s Invention. Charles P. 
Steinmetz has invented an electric 
car that can easily obtain a speed of 
thirty-five miles an hour and will run 
forty. The greatest improvement is 
in the batteries. They have enough 
power to run two hundred miles, or 
three or four times the distance now 
obtained. Steinmetz in association 
with three or four other men will 
manufacture this car in Syracuse 
within a short time. 


Radio in Train Operation. Some 
months ago, it was definitely proven 
that radio broadcasts and messages 
could be caught by a receiving set 
on a moving train. It remained, 
however, to be proven whether radio 
could be applied to railroading to 
increase the efficiency in train opera- 
tion and despatching. This was 
settled in October by tests carried 
out upon the Broadway Limited 
of the Pennsylvania System on its 
run from New York to Chicago. 

Heretofore, outside aerials have 
been used exclusively in such experi- 
ments, but in this case a small and 
very compact instrument upon a 
table in the train was used, the aerial 
being only eighteen inches square. 

Broadcasts of the regular stations 
were received even while the train 
was passing over the electrified part 
of the line around Philadelphia. ‘This 
is remarkable and the high efficiency 
is even further demonstrated by the 
fact that at all times the waves 
came through the steel coaches. 

This performance at once suggests 
the possibility of sending all important 
messages, train directions and on 
long freight trains, communicating 
between locomotive and the rear 
of the train, by means of radio. 


Echo Put to Work. We have all 
learned in our physics that sound can 
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not travel in a vacuum, but travels at 
a definite rate in gases, liquids and 
solids. We have proven this by elec- 
tric bells in vacuum jars, watching 
men cut down distant trees, etc., 
and have talked against barns and 
buildings, to hear the echo. Many, no 
doubt, have the idea that these prop- 
erties are merely freaks and are good 
for nothing but experimentation. But 
nothing is useless—all of these 
properties were used in the recent war 
and are being used in peace. 

The positions of gun batteries were 
determined by a series of stations 
equipped with microphones  con- 
nected with a central machine, record- 
ing the time interval between the 
arrival of the report at two distinct 
stations. Submarines were detected 
by their sounds traveling far under 
water and many a darkened vessel in 
the war zone was saved from collision 
by a submarine microphone to deter- 
mine the positions of other ships and 
land objects. 

In peace today, ship locations are 
found by the first method modified, 
in that the ship desiring its location 
drops a depth charge or generates 
under-water sound waves by means 
of a large steel plate— vibrated by 
electromagnets — called the  oscil- 
lator. Distant shore stations check 
up among themselves the time interval 
for sound to reach each of them and 
having determined the ship’s position 
wireless or signal it by other means 
back to it. 

. The echo principle finds applica- 
tion in sounding, by determining 
the time required for a sound from 
the ship to return after reflection from 
the bottom. Icebergs are also very 
easily located by this same method. 


Map of the World. Following a 
simple plan proposed by the Ameri- 
can representatives at an _ interna- 
tional conference in 1908, work on 
a map of the world drawn to the 
scale of one to one million is pro- 
gressing. The main purpose is to 
furnish a complete world map of 
uniform scale and with uniform 
symbois and markings so that any 
one having occasion can use and 
thoroughly understand the maps of 
any other country even though he 
knows only his own language. With 
uniform scaling all the inconvenience 
and difficulties due to the widely 
varying systems now in use will dis- 
appear. 

The globe is to be divided into 
1,642 sections each to embrace an 
area of six degrees of longitude and 
four degrees of latitude. All numerals 
and dimensions other than longitude 
and latitude will be expressed in the 
metric system. The projection is a 
modified polyconic system in which 





179 





meridians of longitude are all straight 
lines, and those of latitude, due to the 
large scale, are only slightly curving 


in each section. While the scale, 
approximately 16 miles to the inch, 
allows of very inclusive work, many 
details of small towns, etc., will be 
omitted. 

The cost of the map will probably 
be between $15.00 and $35.00 per 
thousand square miles of territory 
covered. For lack of special appro- 
priation the work in this country is 
being done together with other map 
work. One of the chief sources of 
material thus far has been the national 
topographic map begun by our govern- 
ment about fifty years ago. This 
latter is very much more complete 
and full of detail than our section of 
the “Millionth Map” will be, but it is 
only about one-third finished. The 
slowness with which the work is being 
done has aroused the concern of 
many people and different groups, 
the most prominent one recently to 
urge completion being the National 
Research Council. While all the 
leading European nations already 
have such maps, ours will not be 
finished for a hundred years at the 
present rate. But it is estimated 
that it could be completed in twenty 
years at a cost of forty million dollars, 
and by using aeroplanes the time might 
be shortened twenty-tive per cent. 

The council believed that the people 
of the country lose more than the 
required forty million every year 
because of lack of good maps. With 
the completed topographical map the 
highway or railway engineer or geolo- 
gist could secure information at his 
otfice desk which now requires exten- 
sive field surveying to procure. The 
farmer could easily lay out drainage 
systems and reclaim land. The advan- 
tages in time of war for aeroplanes 
and artillery would be many times 
its cost, which only equals that of a 
single battleship. 


Submarine Route to Pole. A Ger- 
man inventor of a self-steering com- 
pass for use with submarines in a tech- 
nical work claims the undersea route 
to the North Pole can be traversed 
in summer weather in a period of 
five weeks from latitude 88. The 
inventor claims that all ice could be 
passed under at a depth of 22 meters 
and that navigation is possible without 
artificial light to a depth of 100 meters. 
He further proposes to build a 500 
ton submarine, heavy enough to with- 
stand collisions, which wil: have a 
cruising radius of 10,000 miles carry- 
ing a crew of eight and fuel and food 
enough for two years. The craft will 
be able to stay under water for a 
period of fifteen hours. 





STUDENT FELLOWSHIP 


When one picks up a newspaper he 
often finds an article written about the 
ovation some college gave their team 
when it left for some foreign field. Do 
we ever see this thing printed about 
Technology — an allusion that says 
in a loud tone — “I wish I were at that 
school!’” We do not; mainly because 
Technology, from her educational 
standpoint, has not the time to put 
into such things. On the other hand 
should we entirely ignore or suppress 
this feeling by letting every one go his 
own way in a self- desired path with 
view unbroadened through contact 
with others? Why not express it in 
some other way — by good fellowship 
around the buildings? This may not 
seem to mean much to many of us who 
have never been to other schools; con- 
sequently we think only of things as 
they exist here; in fact, we have 
made our friends and look no farther. 
There is, however, always the other 
side to the question and this time it 
may be easiest answered in this way 
what does the “transfer” student 
think of our attitude toward each 
other? The reason for approaching the 
subject in this manner is because we 
ourselves are oftentimes the least 
aware of our own faults. Did you ever 
think of your attitude toward every- 
body around the buildings; more than 
that, did you ever stop and reflect to 
yourself just what others might think 
about you? If you have never done 
this you are not to be classed with 
humans. 


When a fellow student accosts you in 
the corridor for a match, or the time, do 
you growl at him, or present to him an 
attitude of utter indifference that 
makes him sorry he ever thought of 
imposing upon you? You probably 
go your way without giving the inci- 
dent more than a fleeting thought, yet 
he turns the occurrence over in his 
mind countless times during the day — 
he may even never forget it. If the 
fellow were a constant borrower a snub 
might be the best thing in the world for 
him; but most of us do not like to be 
so classed. 


A referendum taken throughout the 
ranks of the country’s engineers shows 
that they place character and good 
fellowship far ahead of technical train- 
ing; not that a man has not got to have 
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the technical training, but at the same 
time he must have other qualities to go 
with it in order to make the greatest 
possible success of life. A man in a 
profession must be able to meet his 
friends and clients in such a manner as 
to make a penetrating impression; a 
man who cannot do this will have to 
admit to himself some day sooner or 
later that he is a failure. A young fel- 
low graduated from one of our leading 
colleges with the highest of scholastic 
honors. Soon afterwards he received 
his doctor’s degree, and then settled 
down to be a professor. At the ter- 
mination of the third year he was 
asked to resign; abhorred by both 
students and associates, he left, and 
now under the protection of Uncle 
Sam he is delivering mail. The trouble 
with this man was he simply could not 
mix, and worst of all he had an uncon- 
trollable temper. Such men are always 
failures, for temper is man’s greatest 
obstacle to fellowship. 


Personal magnetism is an essential 
requirement for success during life; 
however, this does not go to say that 
the nation’s greatest men are the 
charming type of hero depicted in 
stories but rather men who have placed 
themselves at the services of their fel- 
lows, and in a smiling, cheerful manner 
have won the confidence of all about 
them. Countless times they may know 
less about their profession and some- 
how human nature seems to overlook 
many of our faults in favor of our 
assets. Then too, some one is always 
ready to help those who help others. 


oo ule. 


THE RADIO SOCIETY 


One of the articles appearing in THE 
TrecH ENGINEERING News this month 
that should have particular interest for 
every Tech student is that on the Radio 
Society and its station. Radio is in 
many ways a thing of wonder, both as 
regards its scientific aspects and as 
regards its influence upon the life and 
habits of the human race. It has 
always been something that has had a 
tremendous fascination for a large part 
of the youth of the country. Boys who 
have never had any real scientific 
training develop an interest in radio 
and soon become so engrossed in it that 
they can talk for hours in terms that to 
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most people have no meaning what- 
ever. Here is an interesting commen- 
tary on the power of interest and 
enthusiasm as a teacher. The sim- 
plification of manipulation of radio 
apparatus brought about the tre- 
mendous boom that came last winter 
and which, in a perhaps somewhat 
diminishing intensity, is still with us. 
People who had had neither the time 
nor inclination to become radio enthu- 
siasts in the earlier days now found it 
a simple matter to experience and 


enjoy the thrill that came from hear- 


ing the voices of people miles away 
and with whom there appeared no vis- 
ible connection. With this increased 
use of manipulation was coupled, of 
course, the very marked development 
of the telephonic possibilities of radio. 
The fact that for many years its only 
really practicable use was as a signal- 
ing medium tended to hinder a growth 
of public intimacy with the subject. 


While this tremendous interest and 
even craze for radio has had a great 
many beneficial effects, it has on the 
whole contributed but little to the ad- 
vancement of the science. It has for 
many people been the means of passing 
many happy, interesting and instruc- 
tive hours; and it has no doubt attract- 
ed the attention of minds that may very 
conceivably contribute materially to 
the growth of radio as a science and as 
an influence in the industrial world. 
On the other hand the majority of the 
people who have taken it up have done 
so only because apparatus has been so 
perfected that some modicum of suc- 
cess is assured without much more than 
an ability to read directions. It is 
hardly to be expected that these people 
will, as a whole, become experts in 
radio. It were much more natural that, 
as the novelty wears off, a large part 
of them should turn their interests in 
another direction. 


The Radio Society at the Institute 
has very wisely ei i Ps its efforts 
on experiments and services that shall 
result in bona fide contributions to 
radio as something more than a means 
of recreation. It would have been an 
easy matter to let the policy of the 
Society tend toward the more popular 
interests, but the serious nature of the 
Society’s purpose is clearly shown by 
the course it chose to follow. 
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A PROMISING OFFER 


Mayor Curley’s offer of a prize of 
five hundred dollars to the Technology 
student who should submit the best 
report on any one of four designated 
subjects should be the cause of consid- 
erable work on these problems. The 
subjects are ones of no small munic- 
ipal importance; the matters of traffic 
regulation, sanitation, both as to dis- 
posal of refuse and the controlling of 
“necessary but offensive industries,” 
and protective construction, being 
things that need attention in practi- 
cally every large city. 

To the majority of people the prob- 
lem of traffic regulation will no doubt 
seem the most pressing, this because 
they come into contact with it oftener. 
In Boston, the traffic problem is espe- 
cially difficult of solution and hence a 
satisfactory treatment of it would be 
most commendable. In a city of 
notoriously narrow and crooked streets 
the rapid growth of automotive trans- 
portation has brought about a situation 
which is wasteful of time and energy. 
The way out, however, is not easily 
apparent. 

The other problems are probably 
not as clearly defined to the average 
person. That they are, however, of 
vital importance can be _ readily 
appreciated. 

There appears in Mayor Curley’s 
offer a statement to the effect that 
should none of the submitted reports 
be worthy of the city’s purchasing, 
which is the means by which the prize 
is to be awarded, in the opinion of the 
board of judges, the reward need not 
be given. It is perhaps foolish to sug- 
gest here that this possibility might 
occur; surely it is to be hoped that it 
will not occur. But to prevent such a 
result some work of a high order must 
be done. The quality of the work, it 
is natural to expect, will depend a 
great deal on the number of men work- 
ing on the problems. When the time 
for decision arises may it be found that 
some Technology student has again 
reflected glory to his alma mater by a 
plece of conscientious and laudable 
work, 

og ++ 


THE PSYCHOLOGICAL TESTS 


As this is written, the information 
comes that the freshman class at the 
Institute is to be subjected to psycho- 
logical tests. These are to be given by 
a member of the faculty of Dartmouth 
College and presumably will be of the 
same nature as those that have been 
given to the entering classes of that 
school for some time. The conclusions 
to be drawn from the results of these 
tests are not always as clearly defined 
as they seem. It has been found, how- 
ever, that in general the men doing the 
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best in these intelligence tests attain 
the best standings in their scholastic 
work. 


Two of the problems facing edu- 
cators today are those of choosing men 
for entrance to our colleges and of giv- 
ing the student with more than average 
intelligence an opportunity for more 
rapid and thorough development. The 
method of choosing men for college 


entrance by the customary examination . 


has many disadvantages, many of 
which have had increasing attention 
called to them by the tremendous 
growth of the demand for a college 
education. Discussion of the other 
problem, that is, that of favoring the 
naturally gifted student is now to be 
found on every hand. The greatest 
fault generally found here has been 
with the public school system of ad- 
justing the instruction to the average 
student. It is now felt that the gifted 
type of student should have an oppor- 
tunity more nearly proportional to his 
native ability. 

In coming to some solution of both 
of these problems, psychological tests 
of some sort have been considered as 
being of great assistance. The degree 
of dependence that can be put upon 
these tests, however, is more accurately 
determined as more men are subjected 
to them and comparisons are made of 
the results obtained with other indi- 
cations of the man’s ability. So what- 
ever use the Institute may make of the 
results of these tests, they will be a 
contribution to the available data on 
this important subject. 

Whether the time will ever come 
when these tests will be a recognized 
and permanent feature of the Institute 
work is probably a matter of consider- 
able speculation. In the meantime it 
will be of interest to study these results 
and consider their true scope and 
meaning. There is great room for the 
use of some medium that will accom- 
plish what these tests try to do, for the 
more efficient use of our educational 
facilities everywhere is something to 
be strongly desired. 


sous 
HIDDEN POWERS 


Abu called to his son to bring him 
the fruit of a certain tree and when it 
was brought he asked the boy what 
fruit it was. 

“An apple, my lord,” answered the 
child. 

Then Abu bade his son break open the 
fruit and tell what he found therein. 

And when it was opened the child 
answered, ‘‘Some small seeds, sire.” 

“Ah,” said Abu, “now open one of 
them and tell me what you perceive.”’ 

And when it was done the boy replied, 
“Nothing, my lord.” 
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“My son,” spoke Abu, “where you 
see nothing lies a mighty tree.” 

How often in the seed of the mind is 
little seen and nothing sought for. The 
old Indian legend bespeaks the vast 
resources of the human brain hidden 
from the possessor solely through lack 
of courage, fortitude and the _per- 
severance to seek further. Only by 
tireless efforts did early scientists lay 
the foundation and slowly build up 
what is known today as the basic prin- 
ciples of chemistry, physics and 
mathematics. To a child a piece of 
iron is merely a piece of iron. But 
later on by following through a series of 
logical reasonings he learns of mole- 
cules, atoms, electrons and atomic 
weights, and iron begins to-take on a 
different aspect. 


Even after this manifestation has 
been clearly seen has he thought to 
spend the same amount of study on his 
own capabilities? Does he ever try to 
analyse his mind, his character, to see 
if it contains unsought and so unfound 
things, or is it but a storehouse of facts? 
The mind and not the memory should 
be trained and the great educational 
institutions of the world strive only to 
teach this. Accumulated knowledge is 
but one material evidence when the 
proper knack of studying and appli- 
cation is found. Only by the recognition 
of latent powers and the healthy fer 
tilization of them can great minds be 
developed. Furthermore, society de- 
mands one’s utmost effort along these 
lines. By assiduously exerting one’s 
talents to hasten the forward swing of 
society one may reap his according 
benefits, for society is as potent in 
praise as in blame. 


Let us keep close to mind that 
Technology has the reputation of fitting 
men for the world as well as the diploma 
and should you find yourself seemingly 
void of either or both, it is time to fight 
and fight hard —for where you see 
nothing may lie some mighty tree. 


re te 
MEETINGS AND CONVENTIONS 


American Society of Mechanical Engi- 
neers, 29 West 39th Street, New York 
City. Annual meeting at New York 
City. December 7-13. 


National Exposition of Power and 
Mechanical Engineering, Grand Central 
Palace, New York City, December 
7-13 except Sunday. 

Eighth International Aeronautical 
Exposition, December 15 to January 
2, 1923. Grand Palais des Champs — 
Elysees, Paris. Information from Com- 
missioner General of exposition. Andre 
Granet, No. 9 Rue de la Forge, Paris. 

American Society of Refrigerating 
Engineers, New York City, December 
4, 5, 6. 








This budget is first drawn up in 
March or April and covers the follow- 
ing fiscal year, that is July 1 to June 
30. It is corrected to meet existing 
conditions, every three months there- 
after. The largest item of income to 
be considered is the amount received 
in payment of tuition and other 
student fees. Sixty per cent of the 
total net income is so derived. 

Forty years ago eighty per cent of 
the Institute’s income was from this 
source. In President Walker’s report 
for 1884, he asks for larger additional 
endowment, stating that it is “a 
perilous position for an educational 
institution that it should depend so 
largely upon the tuition fees as to 
draw one-half of its revenue from that 
source. Yet nearly five-sixths of the 
income will be thus derived the 
current year (1884.)”” He would doubt- 
less have been surprised could he 
have looked ahead to 1922 and found 
that the total receipts from students 
are still above fifty per cent of the net 
income. In fact, they have been 
under this figure only once, and that 
was the abnormal war year of 1917- 
1918. 

In this connection it is interesting 
to recall that, at the Alumni Dinner 
in January, 1919, Dr. Maclaurin, 
speaking of the financial problems of 
the Institute, stated his idea of a 
“really satisfactory financial condi- 
tion for such an institution as ours”’ 
as follows: “If you had endowment 
money given you to pay for your 
buildings, equipment for those build- 
ings and to maintain those buildings 
and equipment and take care of the 
overhead administrative expenses, and 
the fees simply large enough to cover 
the actual cost of instruction.” 

Without intending to prolong a 
subject so painful to the student body 
— it might interest others to know 
that the bulk of this income is received 
in three “spasms” of about three days 
each, the present regulations requiring 
that all payments for the term be 
complete before the opening day of 
that term. This and a new plan of 
registration have required a complete 
change of system in handling students 
at the cashier’s windows in order 
that the “extraction” may be as 
speedy and painless as possible. 

The second large source of income 
is much easier to estimate. This 
consists of the income from invested 
funds, or more specifically, that part 
of the income which may be used in 
the Institute’s operation. Although 
this is constantly growing in amount 
($107,000 in 1916, $628,000 in 1921) 
yet in percentage of total net income 


THE TECH ENGINEERING NEWS 











THE BUSINESS ADMINISTRATION OF THE 


(Continued from page 171) 


(thirty-five per cent) this item has 
kept its place with difficulty, owing 
to the great increase of students since 
the war. 

In former years, before the advent of 
modern banking methods, the actual 
collection of this income was an irk- 
some bit of routine. The Treasurer 
and the Bursar were each month 
obliged to visit the vaults where the 
securities were kept and cut the matur- 
ing coupons (and cutting coupons will 
never be officially listed among the 
major sports, despite all opinion to 
the contrary) also to deposit new 
certificates, withdraw securities for 
sale, or on account of maturity, 
default of interest, ete. In _ fact 
every last routine detail required a 
considerable amount of their atten- 
tion. 

Present day facilities have changed 
all that. All securities are deposited 
with a down-town bank which, for a 
modest fee and only upon authoriza- 
tion, cuts, deposits, and _ collects 
all coupons maturing each month, 
deposits and withdraws securities on 
order, advising in writing the detail 
of each transaction for bookkeeping 
purposes, rendering an account and 
inventory when called upon, and per- 
mitting inspection by Auditors or 
Auditing Committee when desired. 

The Treasurer is responsible for 
the selection of suitable depositaries 
both for cash and securities. Once 
selected, all receipts are deposited 
daily in his name and nothing comes 
out except over his signature. 

Using this method of depositing 
securities and collecting the income 
therefrom gives the Institute the 
benefit of various services which a 
modern bank can render and which 
have come to be utilized in recent 
years to a much greater degree than 
formerly. 

These. services, beside the safe 
keeping and safe handling of securi- 
ties and income, include access to 
all the sources of information that 
a bank has regarding credits, invest- 
ments, dividends, meetings, reorgani- 
zations, new stock and called issues; 
also aid in purchasing and selling 
securities, effecting transfers and 
handling real estate. 

All dividend checks and registered 
interest checks come directly to the 
Bursar’s office — also, all the account- 
ing of both investments and income 
is done there, but as the bulk of the 
Institute’s securities is in coupon 
bonds, the convenience as well as the 
rapidity of the above method of 
handling securities is apparent. 

The remaining income (five per cent) 
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comes from Federal aid, rentals, and 
bank interest. 


Having estimated the income as 
closely as possible, taking care to be 
conservative in all items and elimi- 
nating any of doubtful nature, the next 
step is to make the allotments cover- 
ing the estimated expenditures. These 
expenditures must total something less 
than the estimated income so that a 
contingent fund may be available to 
meet an unforeseen shrinkage in income 
or emergency expenses, and you may 
put it down that emergency expenses 
are bound to occur — however well 
ordered the household. The _ per- 
centage of the total that this con- 
tingent fund should be is a matter 
of considerable discussion in college 
business administration offices. 

But the known expenses divide 
themselves into three groups, namely: 
teaching costs, administration and 
general expenses, plant operation and 
maintenance costs. 

Just what items other than teachers’ 
salaries should be included in the 
first rather than the second need not 
concern us here. It is only necessary 
to point out that to arrive at total 
estimates for these three groups, the 
salary of every teacher and of every 
office and plant employee must be 
included, as well as every other 
expense large enough to be classified. 

Naturally in working up this mass 
of detail, recourse is had to the 
experience of the present and preced- 
ing years. And to facilitate this task 
as well as provide a check on the 
actual operation of the budget, it is 
necessary to maintain an adequate 
system for the continuous analysis of 
all accounts. This makes possible a 
very close estimate of all but a few 
“unbridled”’ expenses. 

For the truth is that some items 
defy a budget. Salaries, both instruc- 
tional and administrative, may be 
fixed, printing and department sup- 
plies, general expenses and even repairs 
to plant may be properly restricted, 
but who is there who will attempt 
to confine the estimate of a year’s coal 
bill into the straight jacket of a budget 
and expect that it will be any less 
successful than Houdini? 

And, unlike business corporations, 
an unexpected increase in the coal bill 
cannot be passed on to the ultimate 
consumer. (Wild cheers from all 
undergraduates!) It means that it 
eats up a goodly share of the income 
derived from endowment, and that 
all other expenses are curtailed as 
much as possible to stop the gap. 

(Continued on page 184) 
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Eclipse of the sun 


HIS is the month when the sun is outshone, and 
we mortals draw greater warmth and sustenance 
from that homely provender— mince pie. 

It is the warmth of the holiday spirit, which causes 
human hearts to glow when temperatures are lowest. 
Mother’s cooking — the family united — Christmas 
trees and crackling logs—what would this world be 
without them? 

In promoting the family good cheer the college 
man’s part is such that modesty often blinds him to it. 

It would hardly occur to the glee club man to sing 
over the songs of Alma Mater for the still Dearer 
One at home. 

The football man would scarcely suspect that his 
younger brother is dying to have him drop-kick for 
the ‘‘fellers’’. 

The Prom leader would not presume to think that 
among those sisters who have been waiting to share 
his agility at fox-trot may be his own sister. 

And in general, college men would scorn to believe 


I Published in that any conversational prowess they might possess on 
the interest of Elec- books, professors or campus activities could possibly 
5 trical Development by interest a certain Gentleman Who Foots the Bills. 
an Institution that will But just try it, all of you. The welcome you get 

be helped by what- will warm the cockles of your heart. 
; ever helps the This suggestion, amid sighs as they look back 
} Industry. across the years, is the best way a bunch of old grads 


here know of wishing you ‘*‘Merry Christmas’’. 


| Western Electric Company 


} 
| Since 1869 makers and distributors of electrical equipment 
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For Tech must have heat, light, and 
power or it simply won’t go! 

With few exceptions, however, it is 
possible to estimate very closely the 
whole list of expenditures, and it is 
the business of the Treasurer and 
Bursar throughout the ensuing year 
to watch closely every item of income 
and outgo in order that operation 
under this Budget System is successful. 

There is a preponderance of argument 
in favor of the use of the Budget 
System and it should ordinarily func- 
tion with every chance of success. 
But a year like 1919-1920, when the 
student body nearly doubled, makes 
an original budget estimate look rather 
sick. Fortunately these years do not 
come often. 

The Annual Report is rendered 
each October by the Treasurer to the 
Corporation and purports to show 
the financial condition of the Institute 
as well as the financial transactions 
for the preceding fiscal year. 

Naturally the growth of the Institute 
has been reflected in the size of, and 
it is hoped, in the information given 
in this Report, not only to the Corpo- 
ration but to the alumni, the student 
body and the public. 

For the benefit of those who have 
hesitated to proceed further than 
the list of donations for the year, a 
word of explanation may be _per- 
mitted. 

The Report proper consists of four 
major schedules: 

(a) Result of the year’s operation. 

(b) Income, for year. 

(c) Outgo, for year. 

(d) Treasurer’s balance sheet. 

All of the other schedules contained 
in the remaining forty odd pages are 
supplementary to these four. They 
merely explain in greater detail certain 
of the larger items included in the 
four listed above. 

Attention is called to the division 
of the items of income and outgo 
respectively, into two groups; one, 
under the heading “‘ Regular Courses, ”’ 
the other, “Research and Funds.” 

The figures under the first heading 
show the net operating income and 
outgo covering the educational pro- 
gram laid out for the year. Every item 
in this column is included in the year’s 
budget. 

The figures shown under “Research 
and Funds” have no relation to the 
budget, are not included in it and 
the expenditures depend entirely upon 
what funds are available. For that 
reason the receipts and expenses under 
this heading vary widely from year 
to year. 


And also these expenses under 
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“Research and Funds” are in no 
sense “Overhead” and should be 
ignored in any statistics furnished 
or conclusions drawn regarding stu- 
dent, educational or operating costs. 

Turning to the balance sheet, a 
marked difference will be noted at 
once between the statement of the 
condition of an educational institu- 
tion and an industrial plant. 

Educational institutions are not 
run for profit, and you will look in 
vain for such items as_ undivided 
profits, reserved for interest and divi- 
dends, reserved for taxes, reserved for 
depreciation, goodwill, etc. 

Doubtless the reader will ask why 
no account of depreciation of build- 
ings and equipment is set up. A busi- 
ness concern would be obliged to 
reserve a certain portion of its profit 
ach year to take care of necessary 
replacements. But as stated above, 
profits are not looked for in an educa- 
tional institution, nor are its Trustees 
able to plan extensively for the future, 
as present needs require all their 
attention. 

Furthermore, it is reasonable to 
assume that as the past and present 
generations have provided by gift the 
facilities available now, future genera- 
tions will do as well in turn. 

College buildings are expected to 
last for a long time, and as long as 
they serve the purpose for which they 
were built, their present value matters 
little. 

Equipment is another matter. This 
is constantly being renewed, each 
department securing certain regular 
additions and replacements yearly. 
These expenditures are charged off to 
current operating expense. Large addi- 
tions or replacements are subject to 
special appropriation and frequently 
are paid for through some special 
fund which may be so applied. 

So it will be seen that the total under 
Educational Plant Assets represents, 
with few exceptions, the amount of 
money that the plant has cost and not 
its present value. To duplicate the 
plant and equipment would require 
an outlay of several millions more 
than the figures on our books. 

Mr. Arnett has truly said that the 
business administrator must realize 
that college operation differs from 
the operation of a commercial or manu- 
facturing concern. He might have 
gone further and stated that all persons 
interested in an educational institution 
should realize that fact. 

Let us consider a single illustration. 
There are about eighty class rooms 
and lecture halls in the main group at 
Massachusetts Institute of Technol- 
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ogy. There are forty-four working 
hours in the week. Last year’s schedule 
of classes, using these rooms, showed 
that out of a possible total of thirty- 
five hundred and twenty room hours 
per week the actual usage was 
less than fifteen hundred — about 
forty per cent—or equivalent to 
something over two full days per week. 
The laboratories, with certain excep- 
tions, would probably show a less 
percentage, the other departmental 
rooms still less. Consider also that 
there are many times when class 
rooms accommodating sixty are neces- 
sarily assigned to sections of thirty 
or under. And remember further that 
even this forty percent usage is for 
less than thirty-five weeks in the year. 

We all realize that the conditions 
described above are common to all 
educational institutions, and under- 
stand in a general way why they are 
inevitable. And we understand also 
that no manufacturing plant or busi- 
ness house could operate under similar 
conditions of usage and occupancy 
without being eaten alive by the 
consequent overhead. 

This is a single instance. There 
are many others. In fact, if one 
attempts to compare operating and 
overhead costs at Technology with 
those of a commercial or industrial 
plant, one soon realizes how utterly 
dissimilar the conditions surrounding 
them are. And one also realizes just 
why such costs in an_ educational 
institution are necessarily high. 

But that is another story. 


souls 


The Carquinez Straits Suspension 
Bridge. Northern California has long 
been more or less isolated from the 
central part of the State by a branch 
of the San Pablo Bay known as the 
Carquinez Straits. With the develop- 
ment of the State highway system 
and the extensive use of automobiles, 
the isolation and consequent incon- 
venience of ferries has been felt more 
and more acutely. 

The San Francisco Transit Company 
has plans and funds for the erection 
of a 3,000 foot suspension bridge 
over these straits as soon as permission 
can be obtained from the United 
States government and of Contra 
Costa County. 

The proposed structure is to be of 
three spans: two, of 750 feet, and one, 
of 1,500 feet; the road level is to be 
135 feet above high water and is to 
be paved 30 feet wide. The towers 
are to be 390 feet high or 155 feet 
higher than the tower of the famous 
Ferry Building. 
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The Test of Good Will 


Most manufacturers appreciate the importance 
of good will on the part of the dealer, and count 
it one of their greatest assests. But many of them 
need to consider more thoroughly in what good 
will consists. 


The final test of good will is the salability of 
the product — the consumer demand. 


The dealer may be willing to concede the high 
standing and prestige of the manufacturer. He 
acknowledges freely that it is one of the foremost 
concerns in the business, that it is backed by 
men who have a solid reputation in their industry, 
and that its relations with the dealer are business- 
like and: pleasant. He is disposed to estimate all 
these things at full value. 


But all this good will cannot materially help 
the dealer sell your goods unless the public is 
disposed to buy them. 


The kind of good will that counts most with 
the dealer is the good will of the public towards 
your goods. 


If the consumer is demanding your product, 
and the dealer is able to supply it at a profit, he 
will have ample good will for the house that 
makes this possible. 


There is just one way to build up this con- 
sumer good will, and that is by making the product 
right and telling the consumer about its merits 
through Advertising. 


With the consumer demanding your product, 
and the dealer disposed to give it every preference, 
its steady sale is certain. Good will becomes a 
big reality in business when that good will extends 
to the consumer. More and better advertising 
will create the kind of good will that every manu- 
facturer needs most. 
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LASTING REQUIREMENT 





were wholly dissipated. This was a 
place of joy. Not only was everyone 
happy, each one radiated happiness. 

The visit concluded with the inspec- 
tion of the isolation ward where the 
new arrivals pass a period of quaran- 
tine to guard against the introduction 
of a communicable disease, and with 
a glimpse of the operating room. Then 
followed a most interesting half hour. 
We were shown the case-records of 
several of the children, many of them 
illustrated by photographs showing 
different stages in the progress of 
their cures. For want of a more 
forcible expression, it is putting it 
mildly to say that what has been and 
is being accomplished for these 
children at Roscoff is marvelous. It 
is, perhaps, unnecessary to add that 
Dr. le Franc is beloved by all. 

In these days of strife, when political 
changes are so rapid, our attention has 
been so forcibly attracted by military 
feats that many of us have been 
unaware of a quieter, but none the 
less effective, revolution that has been 
taking place in our civil life. The 
business man and the housewife have 
been too preoccupied by matters 
nearer at hand, but the physicians and 
public health workers throughout the 
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world have followed each move with 
vital interest. 

Tuberculosis, formerly the “Captain 
of the Men of Death” has been reduced 
to the ranks. He is still fighting with 
deadly effect, but he has not the power 
of earlier days. As is usual, a con- 
spiracy has brought about the change, 
and in this case the principles were 
two: first, the general improvement in 
economic conditions; and, second, the 
specific measures against the disease. 

It would be very difficult to say in 
just what proportions the credit for 
what has been accomplished should be 
distributed, and such an evaluation 
would be all the more complicated at 
this time because of the incalculable 
effects of the war, of the influenza 
epidemic, and, in the United States, 
of prohibition. It is evidently too soon 
to say just how the lack of alcohol will 
affect tuberculosis incidence and mor- 
tality. Many writers claim that the 
benefit will come largely in the form 
of a decreased tuberculosis death rate 
of persons who are affected with the 
disease, because of the replacement of 
alcohol in their respective dietaries by 
more nourishing foods: others feel that 
the greater effect will come in the form 
of a smaller number of new cases of the 


HT 
RASS 


eee: 
S 


fH 
= 


Eze, 


Ey 
y fi 


‘=: 


ines 


i 


g 
gt 


THE TECH ENGINEERING NEWS 







December, 1922 


disease through the building up of 
higher bodily resistance in individuals 
by the more wholesome foods and 
better .iving conditions, which will be 
purchased by the money which form- 
erly went for booze of one kind or 
another. 

For example, I wonder how it has 
affected the family of the Syrian silk 
weaver who developed tuberculosis in 
1916. In taking the social history of 
this family I found that the man could 
only work part time, that he could 
not pay the doctor, that he could not 
afford sanatorium treatment and that 
he, as well as the rest of the family, 
was obviously under-nourished. The 
house was almost completely lacking 
in furniture: a couple of feather 
mattresses thrown on the floor served 
as beds; there was no table; but for 
chairs there were twenty beer cases, of 
twenty-four bottles each, most of them 
full. What happens today, I wonder, 
to the money that used to go for beer? 

Due alone to improvement of general 
economic conditions, the tuberculosis 
mortality rate began to decline appar- 
ently even before the tubercle bacillus 
was discovered by Koch in 1882. I say 
apparently because I know of no 

(Continued on page 188) 
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Engineering Sells, Too! 


A whole lot of the make-believe has been 
eliminated from selling operations in the 
past ten years. The old idea that sales- 
men were born to the sample-case, that 
they carried some sort of a special diplo- 
ma from the University of Pooh, has had 
to break camp, along with the other 
exploded theory which insisted that a 
salesman must be a “good fellow’’,a man 
of strange habits, tremendous stories, 
and unquestioned qualities both as a 
mixer, and as an assimilator. 


Now we believe—nay, we know— 
that the best salesman is the man who 
knows most about his goods, and can 
talk most interestingly about them. 


This being the proven case, it isn’t so 
queer that engineering should find a real 
and effective application in the selling 
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country in which the statistics of 
deaths by causes for that period 
possessed a sufficient degree of relia- 
bility to permit a positive statement. 

Even today, leaving quite aside the 
question of faulty diagnosis which may 
affect the rates by as much as fifteen 
or twenty per cent, it is impossible 
without resorting to estimation to get 
any reasonably satisfactory notion of 
the annual number of deaths from 
tuberculosis in this country, because 
of the incompleteness of death regis- 
tration in some of our southern and 
western states. 

Because of this condition the Bureau 
of the Census, which is charged to 
collect and analyze mortality statistics, 
created in 1880 what is known as the 
registration area for deaths. At that 
time only two states, Massachusetts 
and New Jersey, were deemed to have 
sufficiently complete data to warrant 
consideration. The registration area 
has grown fairly rapidly, however, 
particularly of late years. In 1900, all 
of the New England States were 
included, as well as New Jersey, 
New York, Indiana and Michigan. 
In 1920, the reports are considered 
sufficiently reliable numerically from 
thirty-four states, the District of 
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We are organized and equipped for the efficient handling of 
mercantile and industrial building construction 
of all descriptions 


Formerly New England Concrete Construction Company 


Columbia, the territory of Hawaii, 
and sixteen of the largest cities of 
the non-registration states, compris- 
ing in all 82.2 per cent of the popula- 
tion. Only three states east of the 
Mississippi are not now included: West 
Virginia, Alabama and Georgia. The 
other states that have not been 
admitted are: Iowa, North Dakota, 
South Dakota, Wyoming, Idaho, 
Nevada, Arizona, New Mexico, Texas, 
Oklahoma and Arkansas. 

If we assume the rate for the regis- 
tration area as typical of conditions 
throughout the whole country, we may 
estimate that there were roughly 
120,000 deaths from tuberculosis in 
the United States in 1920. It is 
evident, therefore, that despite the 
striking reduction in mortality already 
secured, tuberculosis is stil! waging a 
very successful warfare against man- 
kind. 

But the high mortality rate is not 
all of the story. Death — or perhaps 
more often recovery, for it is probably 
true that as many as eighty per cent of 
persons over thirty years of age have 
been infected at one time or another 
— only follows a more or less prolonged 
period of illness. At present, we have 
to resort to a rather crude method for 
estimating the number of persons who 
are suffering from the disease. From 
intensive studies of small groups of 
persons, such as the demonstration at 
Framingham, and from the personal 
observations of prominent tuberculosis 
experts, it has been concluded that 
there are probably living nine or ten 
active cases of tuberculosis for each 
annual death from the disease. This 
agrees fairly well with the estimates of 
others that approximately one person 
in every hundred is affected with the 
disease in the active stages. 

This means that there are probably 
in the neighborhood of one million 
tuberculosis cases in need of treatment 
(Continued on page 190) 
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The Pyramids of Gizeh 


Herodotus records that 100,000 workmen 
toiled for a generation to build the great 
Pyramids of Gizeh, tombs for Egypt’s kings. 


Cubes of stone as large as ten feet were 
quarried by driving wooden wedges into 
grooves in the rock and then soaking them 
with water. The swelling of the wedges 
cracked the stone which was transported 
to the Nile over mountains and valleys on 
water-bound, rock roads similar to mac- 
adam roads. 


Explosives have replaced slave labor and 
have made possible the economical pro- 
duction of ore, coal, and rock products 
required by modern civilization. But in 
choosing the most economical explosive 
for each job there still remains an oppor- 
tunity to prevent waste. 





Chicago, Ill. Hazleton, Pa. 
Denver, Colo. Huntington, W. Va. 
Duluth, Minn. Joplin, Mo. 

Los Angeles, Cal. 










There is no explosive that is universally the 
most economical, but Hercules Special No. 1 
often reduces blasting costs. We have recom- 
mended it for several years because it con- 
tains about 35 percent more cartridges per box 
than 40% extra dynamite, which it frequently 
replaces cartridge for cartridge, thereby reduc- 
ing blasting costs approximately 25 percent. 


Hercules Special No. 1 contains nothing but 
the highest grade of standard materials. 
Its wide use for years is proof of its econo- 
my and dependability. We will gladly tell 
you whether it is suited for your work. 


Our new book, “Eliminating Waste in Blast- 
ing’’, was written to help you reduce blasting 
costs. Write to our Advertising Depart- 
ment, 942 King Street, Wilmington, Dela- 
ware, for a free copy. 
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in the United States today. Another 
million probably have the disease in 
an arrested or quiescent form, which 
is ready to burst into activity again any 
time the resistance of the individual 
is lowered by any cause whatsoever. 

Here, then, is the problem: more 
than one hundred thousand deaths 
annually from tuberculosis and more 
than a million persons suffering from 
a disease that can be prevented as well 
as cured when it develops. What are 
we going to do about it? State and 
local health departments are doing and 
have done much, but the activity of 
these official agencies has generally, in 
common with most advances in the 
field of public health, lagged behind 
that of private and semi-private organ- 
izations. 


The National Tuberculosis Associa- 
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tion, founded in 1904, has given both 
moral and materia aid to the state and 
local organizations engaged or inter- 
ested in anti-tuberculosis work, and it 
has accomplished much in stimulating 
and correlating the activities of these 
agencies The income of the Associa- 
tion and its twelve hundred affiliated 
organizations is derived principally 
from the sale of the tuberculosis seals 
at Christmas time. The idea originated 
in 1907 with Miss Emily P. Bissel of 
Delaware and three thousand dollars 
was collected that year. Since then, 
over twenty millions of dollars have 
been raised in this manner. For 1922, 
there are one billion stickers on the 
market and in buying them for use in 
doing up the Christmas packages and 
for sealing letters, unfortunately they 
are not accepted in lieu of postage; 
each one merely does his duty and 
becomes an active partner in this 
fight against our common enemy. 
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In the laboratory or in the field this sturdy metal burner 
provides heat for experimental work. 
denatured alcohol and burns the gas at a low pressure. 
A needle valve controls the intensely hot blue flame. 
Catalogue 26C (mailed without charge) describes this 
burner and other laboratory apparatus. 
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Proposed North River Steel Struc- 
ture. The building of this structure 
will be “the most stupendous engi- 
neering work yet undertaken, sur- 
passing in that respect, and, also, in 
final cost, the Panama Canal.” This 
bridge will be ten times as big as the 
largest in existence. By this bridge, 
the Hudson will be spanned from the 
center of New York City’ to 
Weehawken, N. J. 

The plans call for a single span of 
3,000 feet, without a single pier in the 
river, hung on four immense cables 
suspended from terminal towers 685 
feet high. These towers will be 130 
feet higher than the Washington 
Monument. For the bridge, 450,000 
tons of steel will be required. ‘This 
is twice as much as contained in all 
five of the well-known East River 
bridges combined, and ten times the 
tonnage of steel in the Scotch Bridge 
over the Firth of Forth, the largest 
steel bridge in the world. 


vo Guns 
Helium. Within a year from 
8,000,000 to 10,000,000 cubic feet 


of non-explosive helium gas will be 
available for the inflation of army 
dirigibles. The use of this gas in the 
place of hydrogen will avert such 
accidents as the destruction by fire 
of the dirigibles Roma and the C-2. 


A New Powerful Engine has just 
been designed by the Napier Company, 
a British firm. It is stated that the 
machine has 16 cylinders and a speed 
of 1,800 revolutions per minute, gear- 
ing down to 750 at the propeller. It 
is of 1,000 horse-power, and weighs 
about 3,000 pounds. 

so n+ 

The Dial Phone System has suc- 
cessfully been inaugurated. By this 
system, a subscriber sits down to his 
phone, and, by turning a dial, calls 
his own number. This new machinery, 
which makes each subscriber act as 
his own operator, has been adopted 
largely because of the labor problem. 
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What does Koehring Dominant 
Strength Concrete mean to the 





(1) Blade cuts through materials 
with churning action. (2) Blade 
carries materials up, spilling down 
again against motion of drum. (3) 
Materials hurled across diameter 
of drum. (4) Materials elevated 
to drum top and cascaded down 
to reversed discharge chute which 
(5) with scattering, spraying ac- 
tion, showers materials back to 
charging side for repeated trips 
through mixing process. 








Contractor— 
Owner-Engineer? 


it be the contractor, it 
means reduced surfac- 
ing costs because domi- 
nant strength concrete is 
plastic, flows into the forms 
readily, is easily worked, 
and gives a good surface. 


To the owner, it insures a 
structure of good appear- 
ance —and of greatest 
inherent worth — To the 
engineer, it brings the as- 
surance that the concrete 
will have the strength that 
he assumes in his design. 


The Koehring Five-action Re-mix- 
ing Principle prevents separation 
of aggregate according to size— 
coats every particle of aggregate 
thoroughly with cement, and de- 
livers uniform, plastic concrete to 
the last shovelful of every batch. 
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MRS. ROBERT RICHARDS 


(Continued from page 175) 





was financed by the Woman’s Educa- 
tion Association and conducted by 
Miss Swallow and one of her friends. 
Four years afterward the Institute 
gave for this work the use of a build- 
ing which it had intended for a gym- 
nasium. Professor Ordway was put in 
charge with Mrs. Richards as assistant. 
The students were almost all mature 
women who, if they had been born a 
few years later, would have had 
the opportunity to study chemistry 
in regular high school and college 
courses. The chief usefulness of the 
laboratory was, therefore, destined to 
pass with time, but while the work 
lasted Mrs. Richards gave to it her 
time, her strength, her enthusiasm, 
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and her money. During the first year, 
according to the annual report of the 
Education Association, she contrib- 
uted not only her services but $250 
for apparatus and $50 for extra janitor 
service. From other sources it has 
been learned that during the seven 
years of the existence of the woman’s 
laboratory she gave to it not only her 
services but an average of about $1000 
annually. 

In October, 1877, Mrs. Richards 
made the following report to the 
Woman’s’ Education Association: 
“Greater results have already accrued 
from the opening of the laboratory 
than could have been thought possible 
a year ago, since every department of 
the Institute is open to young women 
and any one who can pay her fees and 
pass the test examination can there 
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obtain scientific education.” As a result 
of this action on the part of the author- 
ities of the Institute several of the spe- 
cial students in the woman’s labora- 
tory entered regular courses, and from 
that time on women have been on the 
roll of students. But from all parts 
of the country women, particularly 
teachers, were coming to get special 
help. Partly for this reason and partly 
because the other laboratories were 
crowded, the woman’s laboratory 
was maintained until the year 1883 
when a new building which had been 
erected by the Institute gave space 
for all the students, women as well 
as men. 

After women were admitted to the 
Institute Mrs. Richards assumed all 
the responsibilities of a Dean of 
Women, though she was not given 
that office and did not desire it. She 
believed that ‘‘a dean of women is out 
of place in a co-educational institu- 
tion.” She continued, however, to 
watch over women students in sick- 
ness and in health, in their work and 
in their pleasures. She sought finan- 
cial aid for them and opportunities 
for them to earn money; chaperoned 
their parties, often remaining far into 
the evening after a long day’s work, 
and, more often than they suspected, 
paying all the expenses of the enter- 
tainment; raised money for a woman’s 
gynmasium and superintended its con- 
struction; watched the papers for 
unfavorable criticism of the students, 
and sought every means of bringing 
their work to the attention of the peo- 
ple in helpful ways; secured positions 
for them and advised them after they 
entered upon their professional work. 
She was, in short, as one of them said, 
“their elder sister and their foster 
mother.” 

In the field of sanitary chemistry 
Mrs. Richards had an important part 
as assistant to Dr. T. M. Drown in 
the extensive sanitary survey of the 
waters of Massachusetts which was 
begun in 1887 and continued for two 
years. In the course of this investi- 
gation forty thousand samples of 
water were analyzed either wholly or 
partly by her. Dr. Drown in his final 


(Continued on page 194) 





















New York 
Windsor, Canada . 
















4 
: 
4 
q 
a 
; 








renal) Re eae 


eS oi NS. aed 





| 


CLT 








es. 


«Sahl ae 


December, 1922 














Alteneder’s 
Spring-Hinge Ruling Pen 


Pat. Aug. 9, 92, May 7, ’95 







‘one the finest kind of work and 
saves a really surprising amount 
of time and annoyance. 


The blades are instantly separated 
and easily and thoroughly cleaned 
without disturbing the adjustment. 


They are made of the highest grade 
tool steel and tempered and ground 
with an exactness peculiar to 
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The general excellence and lasting 
qualities of ALTENEDER INsTRU- 

MENTs have earned for them the con- 
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established one-quarter of a cen- 
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catalogues, periodicals and tech- 
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manufacturers and publishing 
houses of New England. 
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MRS. ROBERT RICHARDS 


(Continued from page 192) 


report said: “‘The accuracy of the work 
and the no less important accuracy 
of the records were mainly due to Mrs. 
Richards’s great zeal and vigilance.”’ 
Of this work Mrs. Richards wrote, in 
1888, to a friend: “I have been under 
water since June 1 of last year. I am 
on constant duty from eight o’clock to 
five or six every day, Saturday includ- 
ed.” Many years afterwards she said 
that the survey involved much night 
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work, because in summer it was often 
too hot to perform water analysis 
satisfactorily by day. In this work 
where samples received for analysis 
quickly spoiled and became valueless, 
and where the loss of a single sample 
made an unfortunate gap in the report, 
that steadfastness which Dr. Runkle 
had seen in the eyes of the first woman 
student of the Institute was an import- 
ant factor. 


In 1890 there was inaugurated at 
the Institute the first systematic and 
comprehensive course in sanitary en- 
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gineering to be established at any seat 
of learning in the world Much of the 
prestige of this course was undoubt- 
edly due directly to Mrs. Richards’ 
labors, wise advice, and coéperation. 
In the training of engineers, Mrs. 
Richards, who, as one of her associates 
has said, would probably have been an 
engineer herself if she had been a man, 
always took a very prominent part, 
and a special pride and pleasure. Her 
particular field of instruction was in 
sanitary water and sewage analysis 
and their interpretation, and in air 
analysis which was of peculiar value 
to engineering students specializing 
in ventilating work. 

The Laboratory of Sanitary Chem- 
istry has often been called unique 
because of the exceptional complete- 
ness with which it was equipped, but 
it was unique even more in this, that 
there went forth from it workers not 
only thoroughly acquainted with the 
technique of water and air analysis, 


but also inspired with the desire to- 


serve their fellow men. The facts of 
science were never to Mrs. Richards, 
nor to those of her students who 
caught her spirit, mere facts; they 
were above all the possible vehicles 
of social service. She sent forth from 
her laboratory and classroom “mis- 
sionaries to a suffering humanity.” 
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THE RADIO SOCIETY 


(Continued from page 177) 


absolute reliability under all condi- 
tions. It is this that the Society is 
attempting to achieve in the operation 
of its station. That it will be ulti- 
mately successful is forecasted by the 
recent transmission without break of 
twenty-one messages direct to Chicago 
in the space of one hour. But to 
realize this end each must play his 
part. Each member of the Society 
must remember that it is his station 
and that he is individually responsible 
for its success or failure. And the 
student-body and faculty as a whole 
must remember that they too have a 
responsibility; that the M. I. T. Radio 
Society is their society, working for 
them and the good name of Technology 
and it is they who must support it. 
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GOOD LIGHTING OF INDUSTRIAL PLANTS SECURES 
) SAFETY AND EFFICIENCY. 


The Code of Lighting for factories, mills and other 
work places of the State of New Jersey makes excellent 
recommendations of daylight for the proper lighting of 
industrial buildings. 


Adequate daylight facilities through large window 
areas, together with light, cheerful surroundings, are 
highly desirable and necessary features in every work 
place, and they should be supplied through the necessary 
channels, not only from the humane standpoint, but also 
from the viewpoint of maximum plant efficiency. 


Importance of Daylight. 


The unusual attention to gas and electric lighting in 
factories, mills and other work places during the past few 
years; the perfection of various lamps and auxiliaries, by 
means of which an improved quality and quantity of light- 
ing effects are obtained; and the care which has been 
devoted to increasing the efficiency in various industrial 
2pparatus—all go to emphasize the many advantages and 
economies that result from vital and adequate window 
space, és a means for daylight in the proper quantities, 
end in the right direction during those portions of the day 
when it is available. 


Three Considerations, 


Three important considerations of any lighting method 
ere sufficiency, continuity and diffusion, with respect to the 
daylight illumination of interiors. Sufficiency demands 
adequate window area; continuity requires (a) large 
enough window area for use on reasonably dark days, (b) 
means for reducing the illumination when excessive, due 
to direct sunshine, and supplementing lighting equipment 
for use on particularly dark days, and especially towards 
the close of winter days, (c) diffusion demands interior 
cecorations that are as light in color as practicable for 
ceilings and upper portions of walls, and of a dull or matt 
finish, in order that the light which enters the windows or 
that which is produced by lamps may not be absorbed and 
Jost on the first object that it strikes; but that it may be 
returned by reflection and thus be used over and over 
again. 


Diffusion also requires that the various sources of 
light, whether windows, skylights or lamps, be well dis- 
tributed about the space to be lighted. Light colored sur- 
roundings as here suggested result in marked economy, 
but their main object is perhaps not so much economy 
as to obtain results that will be satisfactory to the human 
eye. 


Requirements for natural lighting: 
1. The light should be adequate for each employe. 


2. The windows should be so spaced and located that 
daylight is fairly uniform over the working area. 


8. The intensities of daylight should be such that 
artificial light will be required only during those 
portions of the day when it would naturally be 
considered necessary. 


4. The windows should provide a quality of daylight 
which will avoid a glare, due to the sun’s rays, 
and light from the sky shining directly into the 
eye, or where this does not prove to be the case 
at all parts of the day, window shades or other 
means should be available to make this end pos- 
sible. 


As will be noticed in the above recommendations, large 
windows and proper diffusion of daylight are urged, in 
order to meet the demands of daylight lighting. 


Shades may be eliminated and most efficient lighting 
obtained by the use of Factrolite Glass. 


If interested in the distribution of light through 
Factrolite, we will send you a copy of Laboratory Report— 
“Factrolited.” 


MISSISSIPPI WIRE GLASS CQO, 
220 Fifth Avenue, 
New York. 


St. Louis. Chicago. 
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GAUGE GLASSES 


High and Low Pressure 


The traditions of a century of quality 
manufacture are squarely behind Libbey 
Gauge Glasses—an American product 
worthy the respect of the world. 


Libbey High Pressure Glasses are guar- 
anteed unconditionally to be uniform in 
size, to withstand steam pressures of 400 
pounds, as well as sudden and radical 
changes in temperature; to remain crys- 
tal clear and transparent in service. 


Libbey High Pressure Gauge Glasses have 
passed rigid railroad and other tests even 
more severe with a perfect score. They 
are made with fused ends. 


Libbey Low Pressure Gauge Glasses are 
absolutely uniform in size and of the very 
finest quality; guaranteed to withstand 
pressures up to 200 pounds. 
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We welcome inquiries for prices or literature 


THE LIBBEY GLASS MFG. CO.,Toledo, O.,U.S.A. 
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THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 


CAMBRIDGE, MASS. 
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THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY aims to give thorough 
instruction in Civil, Mechanical, Chemical, Mining, Electrical and Sanitary Engineering; in 
Chemistry, Electro-chemistry, Architecture, Physics, Biology and Public Health, Geology, Naval 
Architecture and Engineering Administration. 


To be admitted to the Institute, the applicant must have attained the age of seventeen 
years and must pass examinations in Algebra, Plane and Solid Geometry, Physics, Trigonometry 
English, French or German. Certificate of preparation in two units of a series of elective subjects 
is also required. The requirement in History may be met by the presentation of a school record 
of certificate grade. A division of these examinations between different examination periods is 
allowed. In general a faithful student who has passed creditably through a good high school, 
having two years’ study of French and German or three years of French or German should be 
able to pass the Institute examinations. 


Graduates of colleges, and in general all applicants presenting certificates representing 
work done at other colleges, are excused from the usual entrance examinations and from any 
subjects already satisfactorily completed. Records of the College Entrance Examination Board, 
which holds examinations at many points throughout the country and in Europe, are also accepted 
for admission to the Institute. 


Instruction is given by means of lectures and recitations,-in connection with appropriate 
work in the laboratory, drawing-room or field. To this end, extensive laboratories of Chemistry, 
Physics, Biology, Mining, Mechanical Engineering, Applied Mechanics, and the Mechanics Arts 
have been thoroughly equipped, and unusual opportunities for field-work and for the examination 
of existing structures and industries have been secured. The coéperative course in Electrical] 
Engineering and that in Chemical Engineering Practice afford an unusual opportunity to combine 
a technical training with a direct contact with the industries. 


The regular courses are of four years’ duration, and lead to the degree of Bachelor of Science. 
In most courses the work may also be distributed over five years by students who prefer to do so. 
Special students are admitted to work for which they are qualified; and the degree of Master of 
Science, Doctor of Philosophy, and Doctor of Science are given for resident study subsequent to 
graduation. Opportunity for research is offered in all the departmental laboratories and in the 
Research Laboratories of Applied Chemistry, Electrical Engineering, Industrial Physics and 
Physical Chemistry. 


The tuition fee, not including breakage in the laboratories, is $300 a year. 


For catalogues and information, address 
ADMISSIONS OFFICE, 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
CAMBRIDGE 39, MASS. 
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Heating the Hangar at Lakehurst 


The primary heating for this enormous structure (1000 ft. long 
and 200 ft. high) was accomplished by nine large Sturtevant 
Fan Heating Units; they brought the air in from outside, how- 
ever cold, and heated it to 50 degrees. 


The amount of air handled by these huge units totaled 20,820,- 
000 cubic feet per hour. 


The equipment for this hangar included Sturtevant Fans, Stur- 
tevant Reduction Gear Transmissions and Sturtevant Turbines. 


Whenever conditions-of an unusual character arise Sturtevant 
engineers are usually called in, because there are over 60 years’ 
experience back of them in putting air to work. 
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The Quaker who made 
Chemistry a Science 


ZS AVENDISH had shown 
Y that two volumes of hy- 
drogen and oneofoxygen 
IRSA always combine com- 
pletely to form water and nothing 
else. Proust, a Frenchman, had 
proved that natural and artificial 
carbonates of copper are always 
constant in composition. 


“There must be some law in 
this,” reasoned Dalton (1766- 
1844), the Quaker mathematician 
and school teacher. That law he 
proceeded to discover by weighing 
and measuring. He found that each 
element has a combining weight 
of its own. To explain this, he 
evolved his atomic theory — the 
atoms of each element are all 
alike in size and weight; hence 
a combination can occur only in 
definite proportions. 

Dalton’s theory was published 
in 1808. In that same year, Na- 
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poleon made his brother, Joseph, 
king of Spain. This was considered 
a political event of tremendous 
importance. But Joseph left no 
lasting impression, while Dalton, 
by his discovery, elevated chem- 
istry from a mass of unclassified 
observations and recipes into a 
science. 

Modern scientists have gone be- 
yond Dalton. They have found 
the atom to be composed of elec- 
trons, minute electrical particles. 
In the Research Laboratories of 
the General Electric Company 
much has been done to make this 
theory practically applicable so 
‘that chemists can actually predict 
the physical, chemical and elec- 
trical properties of compounds yet 
undiscovered. 

In a world of fleeting events 
the spirit of science and research 
endures. 
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